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EXECUTIVE  SUMMARY 


This  test  report  describes  the  results  of  the  Design  Qualification  Test  and 
Evaluation  (DQT&E)  of  the  General  National  Airspace  System  (GNAS)  Maintenance 
Control  Center  (GMCC) .  The  testing  was  conducted  from  April  22,  1991,  through 
May  1,  1991,  at  the  Federal  Aviation  Administration  (FAA)  Technical  Center, 

Atlantic  City  International  Airport,  NJ . 

The  purpose  of  DQT&E  was  to  perform  phase  I  and  phase  II  testing  of  the  GMCC. 

Phase  I  consisted  of  verifying  that  Office  Automation  Technology  and  Services 
(OATS)  contractual  requirements  were  met.  Phase  II  consisted  of  testing  the  Local 
Area  Network  (LAN)  interface  to  the  Maintenance  Processor  Subsystem  (MPS) ,  as  well 
as  testing  the  MPS,  LAN,  and  GMCC  workstation  software  functions.  Two  additional 
tests  were  conducted  to  test  network  reliability  and  the  effects  of  loading  on  the 
network. 

ACN-250,  as  Test  Director,  performed  testing  in  accordance  with  the  draft  GMCC 
DQT&E  test  procedures,  dated  April  1991.  Testing  utilized  version  PCB0702  of  the 
Interim  Monitor  and  Control  Software  (IMCS)  to  monitor  and  send  commands  to  the 
synchronous  Remote  Monitoring  Subsystem  (RMS)  simulator.  The  IMCS  software  used  is 
resident  on  the  ACN-250  Testbed  MPS  located  at  the  Federal  Aviation  Administration 
(FAA)  Technical  Center.  Testing  also  utilized  commercial  off-the-shelf  (COTS) 
software  packages  resident  on  the  GMCC  workstations. 

All  phase  I  DQT&E  requirements  were  successfully  demonstrated  during  the  OATS  MDT 
evaluation  prior  to  DQT&E  testing.  The  phase  I  GMCC  design  is  acceptable. 

The  phase  II  DQT&E  requirements  were  successfully  verified  on  the  GMCC  test 
configurations.  (See  the  Test  Verification  Requirements  Traceability  Matrix 
(TVRTM)  in  appendix  A) .  The  network  reliability  test  proved  that  all 
messages/alarms  from  the  synchronous  RMS  simulator  were  sent  to  the  GMCC 
workstations  via  the  MPS  with  no  data  loss.  The  network  loading  test  indicated 
that  eight  Maintenance  Monitoring  Software  (MMS)/IMCS  sessions  and  four  Tandem 
Advanced  Command  Language  (TACL)  sessions  could  run  simultaneously  without  system 
degradation  or  data  loss.  Test  results  also  indicated  that  a  GMCC  workstation 
connected  to  the  MPS  via  a  StarLAN  network  could  run  the  MMS/IMCS  software  with 
only  minor  problems.  The  only  possible  major  problem  is  a  lack  of  security, 
allowing  unauthorized  access  to  the  StarLAN  server. 

Only  one  complete  GMCC  (with  modems  and  Brouters)  and  two  direct-connec*-  <.MultiLAN 
Adapter  to  StarLAN  Hub)  configurations  were  tested.  A  configuration  wxth  four 
complete  GMCC  networks  must  be  tested  before  ACN-250  will  recommend  accepting  the 
system. 

At  the  start  of  testing,  the  GMCC  network  and  software  configurations  were  unclear. 
Datronics/American  Telephone  and  Telegraph  (AT&T)  and  TANDEM  representatives 
generated  draft  configuration  documentation  (appendix  B)  during  testing.  Any 
changes  to  the  configuration  will  necessitate  additional  DQT&E  testing. 

Problems  discovered  during  testing  did  not  significantly  impact  system  operation. 
Each  problem  was  recorded  as  a  Program  Trouble  Report  (PTR) .  A  complete  set  of 
PTRs  for  GMCC  DQT&E  can  be  found  in  appendix  C  of  this  test  report.  The  following 
list  briefly  describes  the  problems  encountered  during  testing  and  their 
corresponding  PTRs : 
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a.  The  GMCC  workstation  could  not  access  UNIX  on  the  server  because  the 
Kermit  application  was  not  functional  (PTR-01). 

b.  A  keyboard  lockup  sometimes  occurred  when  a  screen  update  was  received  at 
the  same  time  a  key  entry  was  made  (PTR-02) . 

c.  The  PackRat  application  was  not  available  (PTR-03). 

d.  The  Back-It  application  did  not  work  as  expected  (PTR-04,  PTR-05) . 

e.  The  IMCS  reports  could  not  be  printed  from  the  network  printer  (PTR-06) . 

f.  Printing  MMS  reports  from  the  shared  printer  could  only  be  accomplished  if 
the  MMS  session  was  exited  from  after  requesting  a  report  (PTR-07) . 

g.  A  random  error  was  generated  when  multiple  data  points  were  monitored  or 
unmonitored  (PTR-08) . 

h.  An  invalid  password  entry  on  the  GMCC  workstations  did  not  prevent  the 
user  from  gaining  access  to  the  network  and  its  applications.  Although  MMS/IMCS 
has  adequate  security  protection,  unauthorized  access  to  the  StarLAN  server  and 
network,  which  allows  access  to  the  MPS ,  is  not  desirable.  This  could  be 
considered  a  major  problem  (PTR-09) . 

i.  A  continuous  beep  occurred  at  workstations  running  two  simultaneous  IMCS 
Constant  Monitor  sessions  (PTR-10). 

j.  A  25th  line  message  was  not  displayed  on  the  GMCC  workstation  (PTR-11). 

k.  The  StarLAN  server  tape  backup  unit  was  not  tested.  Documentation  on  the 
tape  backup  unit  was  not  available. 

l.  Failure  mode  testing  and  the  useability  of  GMCC  software  applications 
should  be  evaluated  before  a  design  acceptance  decision  is  made. 

ACN-250  recommends  that  DQT&E  be  repeated  when  a  complete  GMCC  configuration  (four 
GMCC  LANs  connected  to  a  single  MPS)  and  all  phase  II  application  functions 
(including  status  board  and  weather)  are  available. 
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1.  INTRODUCTION. 


This  test  report  details  the  results  of  the  Design  Qualification  Test  and 
Evaluation  (DQT&E)  of  the  General  National  Airspace  System  (GNAS)  Maintenance 
Control  Center  (GMCC) .  As  Test  Director,  ACN-250  performed  testing  in  accordance 
with  the  draft  GMCC  DQT&E  test  procedures,  dated  April  1991.  The  testing  utilized 
version  PCC0702  of  the  Interim  Monitor  and  Control  Software  (IMCS)  to  remotely 
monitor  and  send  commands  to  the  synchronous  Remote  Monitoring  Subsystem  (RMS) 
simulators.  The  IMCS  software  used  is  resident  on  the  ACN-250  testbed  Maintenance 
Processor  Subsystem  (MPS)  located  at  the  Federal  Aviation  Administration  (FAA) 
Technical  Center.  Testing  also  utilized  commercial  off-the-shelf  (COTS)  software 
packages  resident  on  the  GMCC  workstations. 

At  the  start  of  testing,  the  GMCC  network  and  software  configurations  were  unclear. 
Datronics/American  Telephone  and  Telegraph  (AT&T)  and  TANDEM  representatives 
generated  draft  configuration  documentation  (appendix  B)  during  testing.  Any 
changes  to  the  configuration  will  necessitate  additional  DQT&E  testing. 

1.1  BACKGROUND. 

The  GMCC  will  provide  continuous  real-time  automation  support  to  FAA  maintenance 
personnel  for  the  monitoring,  control,  and  maintenance  of  FAA  facilities,  systems, 
and  equipment.  The  GMCC  will  centralize  the  management  and  control  of  maintenance 
operations  for  all  National  Airspace  System  (NAS)  facilities  under  GMCC 
jurisdiction.  In  addition,  the  GMCC  will  automate  maintenance  operations  including 
certification  and  preventative  maintenance. 

1.2  PURPOSE. 

The  purpose  of  GMCC  DQT&E  was  to  verify  the  following: 

a.  The  phase  I  functionality  requirements  of  the  GMCC  are  satisfied  by  the 
software  and  hardware  elements  procured  under  the  FAA  Office  Automation  Technology 
and  Services  (OATS)  contract. 


b.  The  GMCC  meets  the  phase  II  requirements  defined  in  the  GMCC  Type  A  System 
Specification,  FAA-E-2875,  and  NAS  System  Specifications,  NAS-SS-1000  (Volumes  I 
and  V) ,  as  outlined  in  the  Test  Verification  Requirements  Traceability  Matrix 
(TVRTM)  found  in  appendix  A. 

1.3  TEST  TIME  AND  LOCATION. 


The  GMCC  was  tested  from  April  22  through  May  1,  1991,  at  the  FAA  Technical  Center 
in  Atlantic  City,  NJ . 
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1.4  TEST  PARTICIPANTS. 


The  participants  in  the  GMCC  DQT&E  were  as  follows: 


a. 

Bill  Gibbons 

Tandem 

b. 

Andy  Howard 

Datronics/AT&T 

c. 

Alan  Jarvis 

Datronics/AT&T 

d. 

Mike  Jones 

ACN-250/CTA 

e . 

Danny  Rasdall 

ASM-450 

f. 

Julie  Riches 

ACN-250/CTA 

g- 

Craig  Stewart 

ACN-250/CTA 

h. 

Richard  Van  Suetendael 

ACN-250 

1.5  RELATED  DOCUMENTATION. 

1.5.1  GMCC  Program  Documentation. 

a.  GMCC  Type  A  System  Specification,  FAA-E-2875,  December  5,  1990,  DOT/FAA. 

b.  GMCC  Type  B1  Prime  Item  Specification,  FAA-XX-XXX,  June  22,  1990,  DOT/FAA. 

c.  Draft  GMCC  DQT&E  Test  Procedures,  April  1991,  ACN-250/FAA. 

1.5.2  RMMS  Program  Documentation. 

a.  NAS  System  Specification,  Functional  and  Performance  Requirements  for  the 
National  Airspace  System  General,  NAS -SS- 1000,  Volume  I,  December  1986,  DOT/FAA. 

b.  NAS  System  Specification,  Functional  and  Performance  Requirements  for  the 
National  Airspace  System  Maintenance  and  Operations  Support  Element,  NAS-SS-1000, 
Volume  V,  December  1986,  DOT/FAA. 

c.  Remote  Maintenance  Monitoring  System  Interface  Control  Document, 
Maintenance  Processor  Subsystem  to  Remote  Monitoring  Subsystems  and  Remote 
Monitoring  Subsystem  Concentrator,  NAS-MD-790,  June  10,  1986,  DOT/FAA. 

d.  Functions  and  Operational  Requirements  of  the  NAS  Maintenance  Control 
Center,  NAS-MD-794,  March  15,  1986,  DOT/FAA. 

1.5.3  Other  Documentation. 

a.  Draft  Design  Qualification  Test  Plan  for  the  GNAS  MCC,  June  18,  1990. 

b.  NAS  Operational  Test  and  Evaluation/Integration  of  the  Interim  Monitor  and 
Control  Subsystem  Test  Procedures,  October  1990. 

c.  MDT  OATS  Procurement  Evaluation  Test  Report,  August  1990,  ACN-230/FAA. 

d.  GMCC  Integration  Document  (DRAFT),  April  1991,  Datronics/AT&T  Federal 
Systems . 

e.  Documentation  for  Testing  of  MULTILAN/STARLAN  (DRAFT),  April  1991,  TANDEM 
Computers ,  Inc . 
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2.  TEST  CONFIGURATIONS. 


The  phase  I  Design  Qualification  Test  (DQT)  configuration  is  presented  in 
figure  2-1.  Most  Phase  I  requirements  were  successfully  tested  during  the 
Maintenance  Data  Terminal  (MDT)  evaluation  of  the  OATS  equipment.  (See  the 
MDT  OATS  Procurement  Evaluation  Test  Report,  dated  August  1990.) 

The  phase  II  DQT  configurations  are  shown  in  figures  2-2  and  2-3.  The  DQT 
sequences  were  performed  twice;  once  for  the  configuration  depicted  in  figure  2-2 
and  once  for  the  configuration  depicted  in  figure  2-3.  The  GMCC  Loading  Test, 
DQT3.11,  and  GMCC  Network  Reliability  Test,  DQT3.12,  were  conducted  only  for  the 
configuration  depicted  in  figure  2-3.  Note  that  the  FAA-E-2875  (GMCC  Type  A  System 
Specification)  phase  II  requirement  is  for  up  to  four  GMCCs  connected  to  a  single 
MPS.  This  configuration  was  not  available  for  testing.  Appendix  B,  which  was 
prepared  by  Datronics/AT&T  and  TANDEM  representatives,  presents  the  DQT&E  phase  II 
GMCC  configuration  with  network  attributes. 

The  following  hardware  and/or  software  was  used  to  perform  the  DQTs: 

a.  OATS  GMCC  workstation  hardware  consisting  of  an  80386  25  megahertz  (MHz) 
processor,  4  megabyte  (Mb)  of  Random  Access  Memory  (RAM),  90  Mb  hard  disk, 

3.5"/1.44  Mb  and  5.25"/1.22  Mb  floppy  disk  drives,  Video  Gate  Array  (VGA)  color 
monitor,  10  Mb  StarLAN  Network  Adapter  Unit  (NAU)  card,  keyboard,  Microsoft  mouse, 
and  2400  bits  per  second  (bps)  modem. 

b.  OATS  GMCC  graphics  workstation  hardware  consisting  of  an  80386  25  MHz 
processor,  4  Mb  of  RAM,  90  Mb  hard  disk,  3.5"/1.44  Mb  and  5. 25 "/l. 22  Mb  floppy  disk 
drives,  video  graphics  card  and  19"  Mitsubishi  HL6915STK  color  monitor,  10  Mb 
StarLAN  Network  Adapter  Unit  (NAU)  card,  keyboard,  and  Microsoft  mouse. 

c.  OATS  server  hardware  consisting  of  an  80386  25  MHz  processor  8  Mb  of  RAM, 
150  Mb  hard  disk,  3.5"/1.44  Mb  and  5.25"/1.22  Mb  floppy  disk  drives,  VGA  color 
monitor,  10  Mb  StarLAN  NAU  card,  Hi -Capacity  Internal  Tape  Cartridge,  and  keyboard. 

d.  Multi-LAN  Adapter  Device  (MLAD)  Unit  consisting  of  an  80286  processor,  20 
Mb  hard  disk,  5.25"/1.2  Mb  floppy  disk  drive,  monochrome  monitor,  10  Mb  StarLAN  NAU 
card,  3 -COM  adapter  card,  and  keyboard. 

e.  AT&T  StarLAN  10  Network  Hub  Unit  (NHU) . 

f.  StarWAN  200  Brouters  with  X.25  and  bridging  software. 

g.  Codex  3600  modems. 

h.  AT&T  StarLAN  10  Network  Auxiliary  Unit  Interface  (AUI)  Adapters. 

i.  Accel -500  dot  matrix  printer. 

j .  OATS  workstation  resident  software  including:  AT&T  StarGROUP  Client 
(Version  3.3),  AT&T  MS-DOS  (Version  3.3),  Microsoft  Windows  (Version  3.0), 

Microsoft  Word  for  Windows  (Version  1.1),  Microsoft  Excel  (Version  3.0),  Precision 
Software  Ltd.  Superbase  4  (Version  1.21),  TANDEM  PC6530  Terminal  Emulation  software 
(Version  G21) ,  Gazelle  Systems  Back-It  (Version  3.1),  Polaris  Software  PackRat 
(Version  3.0),  and  Columbia  University  Kermit  (Version  2.32),  used  to  access  AT&T 
UNIX  System  V/386  Release  3.2.2  on  server. 
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k.  OATS  server  resident  software  including:  AT&T  StarGROUP  Server 
(Version  3.3  for  eight  users),  UNIX  System  V/386  Release  3.2.2. 

l.  Two  synchronous  RMS  simulators  configured  as  Air  Traffic  Control  Beacon 
Interrogation  (ATCBI)-5  sites. 

m.  MPS  running  IMCS  software  (Version  PCC0702)  married  to  the  MMS  software; 
used  to  monitor/control  the  synchronous  RMS  simulator  operations. 

n.  Protocol  Analyzer  (LM-1  Version  7.0)  software  resident  on  a  Compaq  II 
portable  computer;  used  to  monitor/record  RS-232  message  transmission  between  the 
MPS  and  RMS  simulator. 


FIGURE  2-1.  PHASE  I  GMCC  CONFIGURATION 
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FIGURE  2-2.  PHASE  II  GMCC  CONFIGURATION  #1 
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FIGURE  2-3  -  PHASE  II  GMCC  CONFIGURATION  #2 
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3.  TEST  RESULTS  AND  RECOMMENDATIONS. 


The  results  from  each  of  the  DQT  sequences  for  phase  II  are  presented  in  this 
section.  The  test  purpose,  results,  and  corresponding  recommendations  (if 
applicable)  are  provided  for  each  test  sequence.  Program  Trouble  Reports  (PTRs) 
are  provided  in  appendix  C. 

3.1  DOT1  COMPONENT  INSPECTION.  INITIALIZATION.  INTEGRATION.  AND  CHECKOUT  TEST. 

The  DQT1  verified  that  each  GHCC  component  was  undamaged  and  operational.  Each 
component  was  examined  for  external  physical  damage  prior  to  power  up  or  connection 
to  any  other  component.  This  test  was  performed  by  AT&T  as  part  of  Phase  I 
testing. 

The  DQT1  was  performed  in  accordance  with  the  GMCC  DQT&E  test  procedures  and  was 
successfully  completed  for  each  workstation.  However,  due  to  hardware  limitations, 
only  one  complete  GMCC  network  could  be  configured  (see  figure  2-3). 

3.2  DOT 2  LOCAL  AREA  NETWORK  FUNCTIONAL  CHECKOUT  TEST. 

The  DOT2  verified  that  all  communications  connections/interfaces  were  operational. 
The  DQT2  also  verified  that  COTS  software  installed  on  the  Local  Area  Network  (LAN) 
operated  in  a  manner  prescribed  by  the  manufacturer's  documentation. 

The  DQT2  consisted  of  11  test  sequences:  DQT2 . 1  Network  Administration  Test, 

DQT2.2  LAN  Checkout,  DQT2 . 3  MS-DOS  Software  Checkout,  DQT2.4  AT&T  UNIX  V  Software 
Checkout,  DQT2 . 5  Microsoft  Excel  Software  Checkout,  DQT2.6  PC6530  Emulation 
Software  Checkout,  DQT2.7  Superbase  4  Software  Checkout,  DQT2 . 8  PackRat  Software 
Checkout,  DQT2.9  Back- It  Software  Checkout,  DQT2 . 10  Word  for  Windows  Checkout,  and 
DQT2.11  Microsoft  Windows  Software  Checkout. 

3.2.1  DOT2 . 1  Network  Administration  Test. 

3. 2. 1.1  DQT2 . 1  Network  Administration  Test  Purpose. 

The  DQT2.1  verified  that  system  administration  functions  could  be  performed  from 
the  network  server. 

3. 2 .1.2  DOT2 . 1  Network  Administration  Test  Results. 

The  DQT2.1  was  performed  in  accordance  with  the  GMCC  DQT&E  test  procedures  and  was 
successfully  completed  on  the  network  server.  One  problem  was  identified  during 
this  test: 

a.  An  incorrect  password  was  accepted  by  the  StarLAN  network.  Unauthorized 
access  to  the  StarLAN  server  is  undesirable.  This  could  be  considered  a  major 
problem  (PTR-09). 
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3.2.2  DOT2.2  LAN  Checkout  Test. 

3. 2 .2.1  DOT2 . 2  LAN  Checkout  Test  Purpose. 


The  DQT2.2  verified  that  general  StarLAN  network  commands  could  be  performed  at 
each  GMCC  workstation.  Links  to  the  server  were  established  and  verified. 

Terminal  messages  were  sent  and  received  at  each  workstation.  Existing  links  and 
servers  in  use  were  displayed  upon  request.  This  test  sequence  also  verified  that 
the  NAU  Statistics  program  and  the  Reconfiguration  program  were  accessible  and 
functional . 

3. 2. 2. 2  D0T2 . 2  LAN  Checkout  Test  Results. 

The  DQT2.2  was  performed  in  accordance  with  the  GMCC  DQT&E  test  procedures  and  was 
successfully  completed  on  each  GMCC  workstation.  No  problems  were  observed  during 
the  conduct  of  this  test  sequence. 

3.2.3  D0T2 . 3  MS-DOS  Software  Checkout  Test. 

3.2. 3.1  DOT2.3  MS-DOS  Software  Checkout  Test  Purpose. 

The  DQT2.3  verified  that  MS-DOS  Version  3.3  was  resident  and  functional  on  each 
GMCC  workstation.  The  basic  MS-DOS  commands  were  issued  and  the  results  recorded. 

3. 2 .3. 2  DOT2.3  MS-DOS  Software  Checkout  Test  Results. 

The  DQT2.3  was  performed  in  accordance  with  the  GMCC  DQT&E  test  procedures  and  was 
successfully  completed  on  each  GMCC  workstation.  No  problems  were  observed  during 
the  conduct  of  this  test  sequence. 

3.2.4  DOT2.4  UNIX  V  Software  Checkout  Test. 

3. 2. 4.1  DOT2.4  UNIX  V  Software  Checkout  Test  Purpose. 

The  DQT2.4  verified  that  the  UNIX  V  Operating  System  (OS),  resident  on  the  server, 
was  accessible  through  the  KERMIT  communication  application  on  each  GMCC 
workstation. 

3.2.4. 2  D0T2.4  UNIX  V  Software  Checkout  Test  Results. 

Because  the  KERMIT  application  was  not  functional,  DQT2.4  could  not  be  completed 
(PTR-01) .  It  is  believed  that  KERMIT  is  not  compatible  with  the  version  of  LAN 
software  being  used. 

3.2.5  DQT2.5  Microsoft  Excel  Software  Checkout  Test. 

3. 2. 5.1  DOT2.5  Microsoft  Excel  Software  Checkout  Test  Purpose. 

The  DQT2 . 5  verified  that  Microsoft  Excel  (Version  3.0)  software  was  resident  and 
functional  on  each  GMCC  workstation. 
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3.2. 5.2  DOT2.5  Microsoft  Excel  Software  Checkout  Test  Results. 


The  DQT2.5  was  performed  in  accordance  with  the  GMCC  DQT&E  test  procedures  and  was 
successfully  completed  on  each  GMCC  workstation.  No  problems  were  observed  during 
the  conduct  of  this  test  sequence. 

3.2.6  D0T2 . 6  Tandem  PC6530  Software  Checkout  Test. 

3.2. 6.1  D0T2 . 6  Tandem  PC6530  Software  Checkout  Test  Purpose. 

The  DQT2.6  verified  that  Tandem  PC6530  (Version  G21)  software  was  resident  and 
functional  on  each  GMCC  workstation  and  that  access  to  Maintenance  Monitoring 
Software  (MMS)/IMCS  is  permitted  via  the  PC6530  application. 

3.2.6 .2  DQT2.6  Tandem  PC6530  Software  Checkout  Test  Results. 

The  DQT2.6  was  performed  in  accordance  with  the  GMCC  DQT&E  test  procedures  and  was 
successfully  completed  on  each  GMCC  workstation.  No  problems  were  observed  during 
the  conduct  of  this  test  sequence. 

3.2.7  DOT2 . 7  Superbase  4  Software  Checkout  Test. 

3 .2 .7.1  DQT2.7  Suoerbase  4  Software  Checkout  Test  Purpose. 

The  DQT2.7  verified  that  Superbase  4  software  (Version  1.21)  was  resident  and 
functional  on  each  GMCC  workstation. 

3. 2. 7. 2  DOT2.7  Superbase  4  Software  Checkout  Test  Results. 

The  DQT2.7  was  performed  in  accordance  with  the  GMCC  DQT&E  test  procedures  and  was 
successfully  completed  on  each  GMCC  workstation.  No  problems  were  observed  during 
the  conduct  of  this  test  sequence. 

3.2.8  D0T2 . 8  PackRat  Software  Checkout  Test. 

3.2. 8.1  DOT2.8  PackRat  Software  Checkout  Test  Purpose. 

The  DQT2.8  verified  that  PackRat  software  was  resident  and  functional  on  each  GMCC 
workstation. 

3 .2. 8. 2  DQT2.8  PackRat  Software  Checkout  Test  Results. 

Because  the  PackRat  application  was  not  resident  on  the  network,  DQT2.8  could  not 
be  completed  (PTR-03) . 

3.2.9  DOT2.9  Back- It  Software  Checkout  Test. 

3. 2 .9.1  DOT2.9  Back- It  Software  Checkout  Test  Purpose. 

The  DQT2.9  verified  that  the  Back-It  (Version  3.1)  software  was  resident  and 
functional  on  each  GMCC  workstation. 
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3.2 .9.2  DOT2.9  Back-It  Software  Checkout  Test  Results. 


The  DQT2.9  was  performed  in  accordance  with  the  GMCC  DQT&E  test  procedures.  The 
DQT2.9  test  sequences  were  completed  on  each  GMCC  workstation.  Testing  revealed 
the  following  problems: 

a.  The  floppy  diskette  format  worked  inconsistently  (PTR-04) . 

b.  The  disk  backup  procedure  defaults  to  the  A:  drive  when  the  user  specifies 
the  backup  for  the  B:  drive.  This  occurred  only  on  the  first  attempt.  The  second 
attempt  at  backing  up  was  successful  (PTR-05). 

3.2.10  DOT2.1Q  Microsoft  Word  Software  Checkout  Test. 

3.2.10.1  DOT2.1Q  Microsoft  Word  Software  Checkout  Test  Purpose. 

The  DQT2.10  verified  that  Microsoft  Word  for  Windows  (Version  i.l)  software  was 
resident  and  functional  on  each  GMCC  workstation. 

3.2.10.2  DOT2.1Q  Microsoft  Word  Software  Checkout  Test  Results. 

The  DQT2.10  was  performed  in  accordance  with  the  GMCC  DQT&E  test  procedures  and  was 
successfully  completed  on  each  GMCC  workstation.  No  problems  were  observed  during 
the  conduct  of  this  test  sequence. 

3.2.11  DOT2.11  Microsoft  Windows  Software  Checkout  Test. 

3.2.11.1  DOT2.11  Microsoft  Windows  Software  Checkout  Test  Purpose. 

The  DQT2.11  verified  that  Microsoft  Windows  (Version  3.0)  software  was  resident  and 
functional  on  each  GMCC  workstation.  TheDQT2 . 11  also  verified  that  simultaneous 
operations  could  be  performed  using  Windows  on  one  GMCC  workstation. 

3.2.11.2  DOT2.11  Microsoft  Windows  Software  Checkout  Test  Results. 

The  DQT2.11  was  performed  in  accordance  with  the  GMCC  DQT&E  test  procedures  and  was 
successfully  completed  on  each  GMCC  workstation.  Each  GMCC  workstation  was  capable 
of  running  three  Tandem  sessions  two  MMS/IMCS  sessions  and  one  Tandem  Advanced 
Command  Language  (TACL)  session  simultaneously.  One  problem  was  observed: 

a.  A  constant  beep  occurs  at  workstations  that  are  running  multiple  IMCS 
sessions.  This  does  not  cause  data  loss  or  system  degradation  (PTR-10). 

3.3  DOT 3  FULL  SERVICE  SYSTEM  STATE  VERIFICATION. 

The  DQT3  verified  full  service  system  state  requirements.  The  GMCC  full  service 
system  state  is  defined  as  all  workstations ,  processors,  and  communications  lines 
being  fully  operational. 

The  DQT3  consisted  of  12  test  sequences:  DQT3.1  Full  Service  System  State 
Initialization,  DQT3.2  MPS  Software  Compatibility,  DQT3 . 3  Simultaneous  Workstation 
Operations,  DQT3.4  GMCC  Operational  Control,  DQT3.5  GMCC  Real-time  Monitoring, 
DQT3.6  GMCC  Certification,  DQT3.7  Status  and  Alarm  Handling,  DQT3.8  Nonfacility 
Information  Monitoring,  DQT3.9  Full  Service  System  State  Response  Time,  DQT3.10 
GMCC  Reporting,  DQT3.11  GMCC  Loading  Test,  and  DQT3.12  GMCC  Network  Reliability 
Test. 
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3.3.1  D0T3 . 1  Full  Service  System  State  Initialization  Test. 

3. 3. 1.1  DOT3 . 1  Full  Service  System  State  Initialization  Test  Purpose. 

The  DQT3.1  verified  that  GMCC  equipment  was  configured  and  initialized  as  required 
to  test  the  GMCC  full  service  system  state. 

3. 3. 1.2  DOT3 . 1  Full  Service  System  State  Initialization  Test  Results. 

The  DQT3.1  was  performed  in  accordance  with  the  GMCC  DQT&E  test  procedures 
and  was  successfully  completed.  Powering  up  the  GMCC  network  took  approximately 
10  minutes . 

3.3.2  DOT3 . 2  MPS  Software  Compatibility  Test. 

3. 3.2.1  DOT3.2  MPS  Software  Compatibility  Test  Purpose. 

The  DQT3.2  verified  that  the  GMCC  was  capable  of  accessing  MMS/1MCS  software  on  the 
MPS  by  utilizing  the  Tandem  PC6530  Terminal  Emulation  software  package  on  the  GMCC 
workstation. 

3. 3. 2. 2  DOT3.2  MPS  Software  Compatibility  Test  Results. 

The  requirements  for  this  test  sequence  were  verified  during  DQT3.3  through 
DQT3 . 12 . 

3.3.3  DOT3.3  Simultaneous  Workstation  Operation  Test. 

3. 3. 3.1  DOT3 . 3  Simultaneous  Workstation  Operation  Test  Purpose. 

The  DQT3.3  verified  that  all  GMCC  workstations  could  operate  simultaneously.  The 
MMS/IMCS  operations  were  performed  on  each  of  the  workstations  at  the  same  time. 
Operations  included  site  monitoring,  alarm  acknowledgement,  command  issuance,  and 
report  generation. 

3.3. 3.2  DOT3.3  Simultaneous  Workstation  Operation  Test  Results. 

The  DQT3.3  was  performed  in  accordance  with  the  GMCC  DQT&E  test  procedures. 

Testing  revealed  the  following  two  printing  problems: 

a.  The  IMCS  reports  could  not  be  printed  to  the  network  printer  (PTR-06) . 

b.  The  MMS  reports  could  only  be  printed  on  the  network  printer  if  the  MMS 
session  requesting  the  report  was  exited  (PTR-07) . 

3.3.4  DOT3.4  GMCC  Operational  Control  Test. 

3. 3.4.1  DOT3.4  GMCC  Operational  Control  Test  Purpose. 

The  DQT3.4  verified  that  the  GMCC  had  operational  control  of  its  monitored 
facilities  by  sending  commands,  acknowledging  alarms,  and  monitoring/unmonitoring 
specific  sites  and/or  data  points  via  MMS/IMCS. 
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3.3.A.2  DOT3.4  GMCC  Operational  Control  Test  Results. 


The  DQT3.4  was  performed  in  accordance  with  the  GMCC  DQT&E  test  procedures.  One 
problem  was  observed: 

a.  After  a  group  of  data  points  was  selected  for  unmonitoring,  IMCS  indicated 
that  not  all  the  selected  data  points  were  unmonitored  (PTR-08) . 

3.3.5  DOT3.5  GMCC  Real-time  Monitoring  Test. 

3 .3. 5.1  DOT3.5  GMCC  Real-time  Monitoring  Test  Purpose. 

The  DQT3.5  verified  the  capability  of  the  GMCC  to  perform  real-time  monitoring  of 
its  monitored  facilities  via  IMCS/MMS. 

3. 3.5.2  DOT3 . 5  GMCC  Real-time  Monitoring  Test  Results. 

This  test  requires  access  to  all  facility  logs,  alarm  and  certification  history 
data,  and  other  facility  information.  This  information  was  not  available  and  so 
this  test  was  deferred. 

3.3.6  DOT3.6  GMCC  Certification  Test. 

3 .3.6.1  DOT3.6  GMCC  Certification  Test  Purpose. 

The  DQT3.6  verified  the  capability  of  the  GMCC  to  send  RMS  commands  via  MMS/IMCS  to 
specific  certification  data  points  within  an  RMS. 

3. 3.6 .2  DOT3.6  GMCC  Certification  Test  Results. 

The  DQT3.6  was  performed  in  accordance  with  the  GMCC  DQT&E  test  procedures  and  was 
successfully  completed  on  each  GMCC  workstation.  No  problems  were  observed  during 
the  conduct  of  this  test. 

3.3.7  DOT3 . 7  Status  and  Alarm  Handling  Test. 

3 .3.7.1  DOT3.7  Status  and  Alarm  Handling  Test  Purpose. 

The  DQT3.7  verified  the  capability  of  the  GMCC  to  process  status  and  alarm  messages 
via  MMS/IMCS. 

3.3. 7.2  DOT3.7  Status  and  Alarm  Handling  Test  Results. 

The  DQT3.7  was  performed  in  accordance  with  the  GMCC  DQT&E  test  procedures  and  was 
successfully  completed  on  each  GMCC  workstation.  No  problems  were  observed  during 
the  conduct  of  this  test. 

3.3.8  DOT3.8  Non-Facilitv  Information  Monitoring  Test. 

3. 3.8.1  DOT3.8  Non-Facilitv  Information  Monitoring  Test  Purpose. 

The  DQT3.8  verified  the  capability  of  the  GMCC  to  monitor  nonfacility  information, 
such  as  weather  data  and  air  traffic  restrictions,  via  MMS/IMCS. 
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3. 3. 8. 2  DOT3.8  Non-Facilitv  Information  Monitoring  Test  Results. 

Nonfacility  information  was  not  available  for  testing  and  so  DQT3.8  was  deferred. 

3.3.9  DOT  3.9  Full  Service  System  State  Response  Time  Test. 

3. 3.9.1  DOT  3.9  Full  Service  System  State  Response  Time  Test  Purpose. 

The  DQT3.9  verified  that  command  execution  and  alarm  presentation  times  were  within 
the  ranges  specified  in  NAS -SS- 1000. 

3 .3. 9. 2  DOT  3.9  Full  Service  System  State  Response  Time  Test  Results. 

The  DQT3 . 9  was  performed  in  accordance  with  the  GMCC  DQT&E  test  procedures  and  was 
successfully  completed.  The  GMCC  workstation  command  execution  times  observed  were 
under  3  seconds.  The  alarm  presentation  times  were  under  6  seconds. 

3.3.10  DOT3 . 10  GMCC  Reporting  Test. 

3.3.10.1  DOT3.1Q  GMCC  Reporting  Test  Purpose. 

The  DQT3.10  verified  GMCC  reporting  functions  by  utilizing  MMS/IMCS  functions. 

3.3.10.2  DOT3.1Q  GMCC  Reporting  Test  Results. 

The  DQT3.10  was  performed  in  accordance  with  the  GMCC  DQT&E  test  procedures  and  was 
successfully  completed  on  each  GMCC  workstation.  No  problems  were  observed  during 
the  conduct  of  this  test. 

3.3.11  P0T3.11  GMCC  Loading  Test. 

3.3.11.1  DOT3.11  GMCC  Loading  Test  Purpose. 

The  DQT3.11  verified  that  all  GMCC  workstations  were  capable  of  running  independent 
MMS/IMCS  sessions  simultaneously.  All  workstations  ran  two  IMCS  sessions  and  one 
TACL  session.  The  loading  effects  on  the  network  were  recorded. 

3.3.11.2  DOT3.11  GMCC  Loading  Test  Results. 

Test  results  indicate,  for  the  configuration  shown  in  figure  2-3,  that  no 
significant  system  degradation  occurred  under  the  loaded  conditions.  The  GMCC 
performed  as  expected. 

3.3.12  DOT3-12  GMCC  Network  Reliability  Test. 

3.3.12.1  DOT3.12  GMCC  Network  Reliability  Test  Purpose. 

The  DQT3.12  verified  that  the  GMCC  network  could  reliably  process  alarms  that  were 
sent  continuously  from  the  monitored  facilities.  Two  RMS  simulators  alternately 
sent  streams  of  alarm  and  return  to  normal  messages  to  the  GMCC  network. 
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3.3.12.2  DOT3.12  GMCC  Network  Reliability  Test  Results. 


Test  results  indicate  that  no  data  loss  was  experienced  when  using  a  network 
configuration  (figure  2-3).  All  alarm  and  corresponding  return  to  normal  messages 
(generated  every  20  seconds)  from  the  RMS  simulators  were  received  and  displayed  on 
each  GMCC  workstation. 

4.  CONCLUSIONS  AND  RECOMMENDATIONS. 

4.1  CONCLUSIONS. 

All  phase  I  Design  Qualification  Test  and  Evaluation  (DQT&E)  requirements  were 
either  successfully  completed  prior  to  DQT&E  testing  or  satisfactorily  demonstrated 
during  DQT&E  testing.  The  phase  I  General  National  Airspace  System  (GNAS) 
Maintenance  Control  Center  (GMCC)  design  is  acceptable. 

The  phase  II  GMCC  test  configurations  satisfactorily  demonstrated  the  capability  to 
interface  with  the  Maintenance  Processor  Subsystem  (MPS)  via  the  StarLAN  network. 
The  GMCC  workstation  software  applications  functioned  satisfactorily.  A  potential 
major  problem  is  the  lack  of  security  on  the  StarLAN  server  that  allows 
unauthorized  access  to  the  StarLAN  network. 

The  FAA-E-2875  (GMCC  Type  A  System  Specification)  phase  II  requirement  states  that 
up  to  four  GMCCs  may  be  connected  to  one  MPS.  This  configuration  was  not  available 
for  testing.  There  are  major  impacts  to  the  network  configuration  when  expanding 
to  the  required  four  GMCCs.  This  configuration  must  be  evaluated  before  design 
acceptance  can  be  decided. 

Failure  mode  testing  was  not  formally  conducted  during  DQT&E.  Also,  useability  of 
GMCC  software  was  not  addressed.  Both  of  these  should  be  considered  before  a 
design  acceptance  decision  is  made. 

Furthermore,  some  applications  (i.e.,  status  board,  weather)  required  for  phase  II 
are  not  yet  available.  These  applications  must  also  be  evaluated  prior  to  design 
acceptance . 

At  the  start  of  testing,  the  configuration  of  the  GMCC  network  and  Office 
Automation  Technology  and  Services  (OATS)  commercial  off-the-shelf  (COTS)  software 
was  unclear.  Any  changes  to  the  network  and/or  COTS  software  that  were  tested  will 
necessitate  additional  DQT&E  testing. 

4.2  RECOMMENDATIONS. 

ACN-250  submits  the  following  recommendations: 

a.  Conduct  General  National  Airspace  System  (GNAS)  Maintenance  Control  Center 
(GMCC)  failure  mode  testing. 

b.  Conduct  a  useability  evaluation  of  GMCC  software. 

c.  Repeat  some  or  all  of  Design  Qualification  Test  and  Evaluation  (DQT&E) 
when  a  complete  configuration  (four  GMCC  Local  Area  Network  (LANs)  connected  to  a 
single  Maintenance  Processor  Subsystem  (MPS))  and  when  all  software  applications 
are  available. 

d.  Conduct  all  recommended  testing  (a  through  c)  before  a  design 
qualification  decision  is  made. 
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TEST  VERIFICATION  REQUIREMENTS  TRACEABILITY  MATRIX  (TVRTM) 


APPENDIX  A:  GMCC  DQT&E 
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Alert  thresholds  can  only  be  set  at  the  Local  Terminal. 
Non-facility  information  monitoring  has  not  been  implemented. 
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Perfornance  data  for  GMCC  is  not  available. 

GMCC  checklists  have  not  been  implemented.  This  requirement  has  been  deferred  to  subsequent  GMCC  Testing. 
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GMCC  checklists  have  not  been  implemented.  This  requirement  has  been  deferred  to  subsequent  GMCC  Testing. 
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APPENDIX  A:  GMCC  DQT&E 

TEST  VERIFICATION  REQUIREMENTS  TRACEABILITY  MATRIX  (TVRTM) 
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Voice/data  communication  links  will  be  verified  during  site  level  testing. 
This  requirement  will  be  verified  during  0T&E/I/ST&E  testing. 
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Voice/data  communication  links  will  be  verified  during  site  level  testing. 
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TEST  VERIFICATION  REQUIREMENTS  TRACEABILITY  MATRIX  (TVRTM) 
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TEST  VERIFICATION  REQUIREMENTS  TRACEABILifY  MATRIX  (TVRTM) 
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GMCC  checklists  have  not  been  implemented.  This  requirement  has  been  deferred  to  subsequent  GMCC  testing. 
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GMCC  checklists  have  not  been  implemented.  This  requirement  has  been  defe>  ..ed  to  subsequent  GMCC  testing. 


APPENDIX  A:  GMCC  DQT&E 

TEST  VERIFICATION  REQUIREMENTS  TRACEABILITY  MATRIX  (TVRTM) 
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This  requirement  has  not  been  implemented. 

Operator  actions  will  be  recorded.  GMCC  does  not  yet  maintain  actions  with  respect  to  facility  performance. 


APPENDIX  A:  GMCC  DQT&E 

TEST  VERIFICATION  REQUIREMENTS  TRACEABILITY  MATRIX  (TVRTM) 
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Training  operations  have  not  been  implemented. 


APPENDIX  A:  GMCC  DQT6.E 

TEST  VERIFICATION  REQUIREMENTS  TRACEABILITY  MATRIX  (TVRTM) 
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APPENDIX  A:  GMCC  DQT&E 

TEST  VERIFICATION  REQUIREMENTS  TRACEABILITY  MATRIX  (TVRTM) 
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Reduced  Service  System  State  will  be  verified  during  subsequent  GMCC  Testing. 
Reconfigured  System  State  will  be  verified  during  subsequent  GMCC  Testing. 
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Reconfigured  System  State  will  be  verified  during  subsequent  GMCC  Testing. 
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GMCC  checklists  have  not  been  Implemented.  This  requirement  has  been  deferred  to  subsequent  GMCC  Testing. 
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APPENDIX  A:  GNCC  DQT&E 

TEST  VERIFICATION  REQUIREMENTS  TRACEABILITY  MATRIX  (TVRTM) 
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Weather  Data  Systems  Interface  is  unavailable  but  will  be  verified  during  GMCC  Integration  Testing. 


APPENDIX  A:  GMCC  DQT&E 
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The  NFIRS  interface  is  unavailable  but  will  be  verified  during  GMCC  Integration  Testing. 
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Voice  communications  will  be  verified  during  site  level  testing. 
Radio  communications  will  be  verified  during  site  level  testing. 
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APPENDIX  A:  GNCC  DQT&E 

TEST  VERIFICATION  REQUIREMENTS  TRACEABILITY  MATRIX  (TVRTM) 
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This  requirement  has  been  deferred. 
Checklists  have  not  yet  been  implemented. 
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Not  currently  implemented. 
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L. _ Introduction 


This  document  was  produced  to  detail  the  procedures  carried  out  in  setting  up  the 
General  Maintenance  Control  Center  (GMCC)  system.  The  document  includes  hardware  and 
software  configuration  procedures  and  modifications,  application  procedures,  system 
diagrams  and  a  complete  CLIN  listing.  The  project  was  carried  out  over  a  six  week 
period  from  March  18th  to  April  26th  1991,  at  the  FAA  Technical  Center  near  Atlantic 
City.  Assistance  during  the  project  was  provided  by  the  following  individuals: 


Richard  Van  Suetentael 

Dennis  Steelman 

Bill  Gibbons 

Tom  Miller 

Phillip  Hoang 

Samer  Salty 

Julie  Riches 

Mike  Jones 

Craig  Stewart 


(FAA) 

(FAA) 

(Tandem) 

(Tandem) 

(FAA) 

(Martin  Marietta) 
(CTA/ACN-250) 
(CTA/ACN-250) 
(CTA/ACN-250) 
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2.  System  Architecture 


2.1  System  Overview 

Two  system  configurations  were  set  up  and  tested  during  the  project.  The  first 
configuration  connected  the  OATS  network  directly  to  the  MLAD  computer  through  the 
NHU  (Network  Hub  Unit) .  The  second  configuration  included  the  Brouter  hardware  which 
provided  a  bridge  between  the  MLAD  and  the  OATS  network.  System  diagrams  for  both 
configurations  are  provided  in  appendices  A  and  B. 


2.2  System  Components 

2.2.1  OATS  Workstation 

80386  25  Mhz  processor  /  4  MB  RAM 
84  MB  SCSI  hard  disk 

3.5"/1.44  MB  and  5.25"/1.2  MB  floppy  disk  drives 

VGA  Color  Monitor  CRT  329D 

10  MB  StarLAN  NAU  card 

305  Keyboard 

Microsoft  Mouse 


2.2.2  OATS  Server 

80386  25  Mhz  processor  /  8  MB  RAM 
300  MB  SCSI  hard  disk 

3.5*71.44  MB  and  5.25"/l-2  MB  floppy  disk  drives 
VGA  Color  Monitor  CRT  329D 
10  MB  StarLAN  NAU  card 
305  Keyboard 

Hi -Cap  Internal  Tape  Cartridge 
Microsoft  Mouse 


2.2.3  MLAD  Unit 

Tandem  80286 

20  MB  SCSI  hard  disk 

5.25"/1.2  MB  floppy  disk  drive 

MDA  Monochrome  Monitor 

10  MB  StarLAN  NAU  card 

3 -COM  adapter  card 

Keyboard 


2.2.4  Hub  Unit 

AT&T  StarLAN  10  Network  Hub  Unit  (NHU) 
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2.2.5  Brouter 


StarWAN  200  Brouter 
MCI  Controller  card 
2  Serial  Network  Interface  Cards 
2  Ethernet  IEEE  802-3  Interface  cards 
GS2  BFX  Version  8.1  (2.5) 

X.25  Software 
Bridging  Software 


2.2.6  AUI  Adapter 

StarLAN  10  Network  AUI  Adapter 


2.2.7  Printer 

Accel -500  dot  matrix  printer 

2.2.8  Cables 

RJ45  StarLAN  Ethernet  Cables 

RS  232  Serial  Cables 

AUI 

2.2.9  Modems 
Codex  3600 
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3.  Detailed  Hardware  Configuration 


3.1  OATS  Workstation 

Main  Processor  :  Intel  80386  25  Mhz  Serial  Ports:  2 

Co-Processor  :  None  Parallel  Ports:  3 

Video  Display  Adapter:  Video  Graphics  Array  (VGA) 

Available  Floppy  Disk  Drives:  A:  3. 5 "/l. 44  MB 

B:  5 . 25"/l . 2  MB 

Available  Fixed  Disk  Drive:  84  MB  SCSI 
Partitioned  as: 

C:  32  MB 

D:  32  MB 

E:  20  MB 

Memory : 

640  K-bytes  main  memory 

64  K-bytes  display  memory 

156  K-bytes  extra  memory 

2,272  K-bytes  expanded  memory 

Included  in  one  of  the  workstations  is  a  Video  Graphics  card,  which  drives  a  19" 
Misubishi  KL6915STK  color  monitor. 

3.2  10  MB  StarLAN  NAU  Card 

The  following  settings  were  used  for  all  NAU  cards,  (irrespective  of  Server, 
Workstation  or  MLAD) . 

IRQ: 

I/O  Address: 

RAM  Address: 


2 

368 

D0000 
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3.3  Brouter  Configuration 


The  Brouters  were  configured  to  act  as  a  bridge  between  the  Tandem  MLAD  and  the 
StarLAN  10  network.  This  was  achieved  with  the  following  configuration: 


Brouter  A 

I.  Enter 
2  Enter 

3.  Enter 

4.  Enter 

5.  Enter 

6 .  Enter 

7.  Enter 

8 .  Enter 

9.  Enter 

10.  Enter 

II.  Enter 

Brouter  A 


Brouter  B 

1.  Enter 

2.  Enter 

3 .  Enter 

4.  Enter 

5 .  Enter 

6 .  Enter 

7.  Enter 

8.  Enter 

9 .  Enter 

10.  Enter 

11.  Enter 

Brouter  B 


(The  Tandem  side) 

"enable"  at  the  Brouter  prompt  to  enter  privileged  user  mode. 

"memory  erase".  This  makes  sure  that  any  previous  entries  are  cleared, 
"configure"  at  the  Brouter  prompt  to  edit  the  configuration  details, 
"bridge  1  protocol  ieee". 
interface  ethernet  0". 

"bridge -group  1". 

"interface  serial  0". 

"bridge-group  1". 

”'Z"  (control  Z) .  This  exits  configure  file. 

"write  memory" . 
exit . 

is  then  configured. 


(The  Starlan  10  side) 

"enable"  at  the  Brouter  prompt  to  enter  privileged  user  mode. 

"memory  erase".  This  clears  any  previous  entries. 

"configure"  at  the  Brouter  prompt  to  edit  the  configuration  details, 
"bridge  1  protocol  ieee". 
interface  ethernet  0" . 

"bridge-group  1". 

"interface  serial  1". 

"bridge -group  1". 

"AZ"  (control  Z) .  This  exits  configure  file. 

"write  memory" . 
exit . 

is  then  configured. 
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3.4  Cabling 


Workstation  -  Hub 
Brouter  -  Hub 
Brouter  -  AUI  adapter 
AUI  Adapter  -  Hub 


RJ45  Max  Length  ????? 
RJ45  Max  Length  ????? 
15  pin  AUI  cable 
RJ45  Max  Length  ????? 


3,4,1  DB-25  Pin  Configuration 

The  cable  should  be  connected  with  one  female  end  (DTE)  and  one  male  end  (DCE) . 
Only  the  following  pins  were  connected: 


Pin 

2 

(Transmitted  Data) 

Pin 

3 

(Received  Data) 

Pin 

4 

(Request  To  Send) 

Pin 

5 

(Clear  To  Send) 

Pin 

6 

(Data  Set  Ready) 

Pin 

7 

(Signal  Ground) 

Pin 

8 

(Data  Carrier  Detect) 

Pin 

15 

(Transmit  Signal  Element  Timing) 

Pin 

17 

(Receiver  Signal  Element  Timing) 

Pin 

20 

(Data  Terminal  Ready) 

Pin 

24 

(External  Transmit  Signal  Element  Timing) 

Pin 

25 

(Test  Indicator) 

3 . 5  Modems 

Codex  3600,  synchronous,  19.2  K  Bits/sec.  For  modem  configuration  see  appendix  H. 


4,  Detailed  Software  Configuration 


4.1  Workstation  Software 


AT&T  StarGROUP  Client  version  3.3  (8  user) 
AT&T  MS-DOS  3.30a  Version  1.01 
Microsoft  Windows  Version  3.0 
6530  Terminal  Emulation 


4.2  Server  Software 

AT&T  StarGROUP  Server  version  3.3  (8  user) 
Unix  System  V/386  Release  3.2.2 


4.3  Loading  Procedures 

It  is  assumed  that  all  of  the  OATS  software  will  have  been  pre-loaded  before  delivery, 
including  the  installation  of  the  server  and  client  StarLAN  software.  The  following 
is  the  sequence  of  tasks  that  should  be  carried  out  to  connect  and  configure  the  GMCC 
system. 

Connect  the  components  of  the  GNAS  section  of  the  system. 

Connect  and  configure  the  Brouters  and  AUI  adapters. 

Install  the  StarLAN  NAU  card  into  the  MLAD  computer,  setting  the  IRQ,  I/O 
Address  and  RAM  address  as  outlined. 

Connect  the  MLAD  to  the  Hub  unit. 

Install  the  StarLAN  client  software  on  the  MLAD.  The  procedure  for  this  can  be 
found  in  the  StarGROUP  document  "StarGROUP  Software  -  Installing  LAN  Manager".  The 
following  options  should  be  selected  during  the  installation: 

Choose  the  install  rather  than  the  upgrade. 

Select  Basic  DOS  client  form  the  "Select  a  Configuration"  menu. 

All  software  should  be  loaded  on  drive  C: 

Accept  the  default  directory  location. 

Enter  "WKS10"  as  the  computer  name. 

Enter  the  primary  server  name  as  specified,  including  the  .serve  extension. 
Do  not  enable  the  message  receiver. 

Do  not  load  the  network  driver  in  expanded  memory. 

Do  not  load  the  DOS  redirector  in  high  memory. 

Enter  "Yes"  to  "Prompt  to  start  network  software  on  boot". 

Enter  the  NAU  interface  board  type  as  AT&T  Starlan  10  Network  PC  NAU. 

Enter  the  strap  setting  as  they  have  been  set  up  on  the  NAU  board.  They 
should  be : 

IRQ  -  2 

I/O  Address  -  368 
RAM  Address  -  D0000 
Test  the  configuration. 
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Once  installed,  and  with  the  server  running  and  Brouters  in  place,  reboot  the  MLAD. 
The  MLAD  will  try  to  make  a  connection  to  the  server.  If  the  connection  is 
successful,  the  message  "SOFTWARE  LOADING  COMPLETED"  should  appear.  The  network  can 
then  be  further  tested  by  linking  to  the  server  disk. 

4.4  Parameter  Adjustments 

These  amendments  need  to  be  made  to  the  following  files: 

4.4.1  OATS  Workstation 
Confip. svs 

Add  the  following  lines: 

device-c : \tandem\kernel . sys 

device-c : \tandem\rmpcdrvr . sys 

device-c : \tandem\lan6530 . sys  /S4  /B4096 

These  files  should  be  supplied  by  Tandem.  The  file  sizes  and  creation  dates  are 
shown  for  reference . 


LAN6530 

SYS 

15514 

12-06-90 

11:10a 

RMPCDRVR 

SYS 

10030 

12-06-90 

11:11a 

KERNEL 

SYS 

2819 

12-06-90 

11:07a 

Autoexec.bat 

Add  the  following  lines: 

D:\lanman.dos\netprog\ql  N:  \\servname . serve\u 

D:\lanman.dos\netprog\ql  LPT1:  \\servname. serve\accell02 

Replace  'servname'  with  the  name  of  your  server. 

Protocol. ini 


Amend  the  following  parameter: 
nsess  -  7 

This  will  allow  the  workstation  to  open  three  6530  sessions  and  access  the  Tandem 
Dos  partition. 

4.4.2  MLAD 

Config. svs 

Add  the  following  lines: 
device-c : \tandem\kerne 1 . sys 

These  files  should  be  supplied  by  Tandem.  The  file  sizes  and  creation  dates  are 
shown  for  reference. 
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KERNEL  SYS 


2819 


12-06-90  11:07a 


Protocol . ini 

Amend  the  following  parameters: 

nsess  -  32 
ncmds  -  64 
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4.5  PCT  Setup 


The  6530  terminal  emulation  program  is  called  PCT. EXE,  and  should  be  installed  on  each 
workstation.  The  Oks  1989  version  should  be  used.  The  configuration  program  used  to 
set  up  the  emulation  parameters  is  PCTC.EXE.  To  allow  Windows  3.0  to  open  three 
copies  of  the  same  program  with  different  parameter  files,  three  directories  had  to 
be  created  under  the  TANDEM  directory  on  drive  C:  These  should  be  called  TACL,  MMS1 
and  MMS2.  The  PCT.EXE  file  was  copied  to  each  of  these  directories  and  renamed 
PCT_TACL.EXE,  PCT_MMSl.EXEandPCT_MMS2.EXE,  respectively.  The  configuration  program 
should  then  be  run  in  each  of  these  directories  to  create  the  PCT. INI  files.  The 
following  fields  should  be  amended  in  the  configurations: 

On  page  3  of  9: 

HOST  NAME  '\acta' 

WINDOW  NAME  '\acta.$lanl.y/bdl2tcl' 

NB.  The  fields  in  quotes  are  examples  only.  Consult  with  the  TANDEM  engineer  to 
find  out  the  local  names  that  should  be  used.  The  window  names  should  be  different 
for  each  PCT  session. 

On  page  5  of  9: 

AUX1_DEVICE  ' LPT1 ' 

AUX2_DEVICE  ' AUX2TACL' 

DEVICE  NAME  ' LANDRVR ' 

The  AUX1_DEVICE  field  should  be  set  to  the  shared  printer  (if  this  is  not  set  up  or 
a  non- shared  printer  is  entered,  a  'DOS  ERROR:  BAD  STRUCTURE  LENGTH'  error  will  occur 
on  starting  the  second  and  subsequent  windows  on  the  workstation) .  The  AUX2_DEVICE 
can  be  set  to  a  shared  printer  or  to  a  file  name.  If  set  to  a  file  name,  this  should 
be  different  in  each  PCT. INI  set  up.  The  DEVICE  NAME  must  be  set  to  LANDRVR. 

The  setup  can  be  tested  outside  of  Windows  by  typing  in  the  PCT  program  name  in  the 
directory  containing  the  PCT. INI  file.  If  the  network  is  connected  correctly  and 
functioning,  it  will  be  possible  to  connect  to  the  TANDEM  machine.  To  end  the 
TANDEM  session,  type  CTRL- END. 

4.6  Batch  files 

A  batch  file  has  to  be  included  in  each  of  the  TANDEM  directories  to  stop  multiple 
copies  of  the  same  program  running.  An  example  of  the  control  batch  file  is  shown 
in  appendix  G.  This  requires  that  the  directory  C:\L0CKS  exists.  The  three  batch 
files  should  be  called  C:\TANDEM\TACL\BAT_TACL.BAT,  C:\TANDEM\MMS1\BAT_MMS1.BAT  and 
C : \TANDEM\MMS 2\BAT_MMS 2 . BAT . 

4.7  Windows  Environment 

fr-7.1 _ Prqgt^m  Groups 

A  program  group  should  be  created  with  the  description  "Tandem  Applications"  within 
the  Program  Manager. 
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4.7.2  Program  Items 


Three  program  items  need  to  be  created  within  the  program  group  "Tandem  Applications", 
one  for  each  of  the  programs  in  the  TANDEM  sub  directories  created  (ie.  TACL,  MMS1 
and  MMS2) .  The  descriptions  and  command  lines  should  be: 

"Tandem  TACL  Window"  -  "C:\TANDEM\TACL\BAT_TACL.BAT" 

"Tandem  MMS1  Window  1"  -  "C:\TANDEM\MMS1\BAT  MMS1.BAT" 

"Tandem  MMS2  Window  2"  -  "C:\TANDEM\MMS2\BAT~MMS2.BAT" 

4.7.3  PIF  Files 


PIF  files  need  to  be  created  to  control  the  running  of  programs  inside  Windows, 
including  the  batch  files.  These  PIF  files  are  created  and  modified  using  the  PIF 
editor  found  within  the  Windows  environment.  A  total  of  six  PIF  files  will  need  to 
be  created.  Example  are  shown  for  the  TACL  batch  file  PIF  and  the  TACL  PCT  PIF: 


TACL  batch  file  PIF:  BAT  TACL. PIF 


Program  Filename: 
Window  Title: 

Start  Up  Directory: 
Memory  Requirements: 
Display  Usage: 
Execution: 

Close  Window  on  Exit: 
Background  Priority: 
Foreground  Priority: 
EMS  Memory: 

XMS  Memory: 

Uses  High  Memory  Area: 
Video  Memory: 

Monitor  Ports: 

Emulate  Text  Mode: 
Allow  Fast  Paste: 


C : \TANDEM\TACL\BAT_TACL . BAT 
TACL  Window 
C : \TANDEM\TACL 

KB  Required  128  KB  Desired  640 

Windowed 

Background 

Yes 

25 

50 

KB  Required  0  KB  Desired  1024 

KB  Required  0  KB  Desired  1024 

Yes 
Text 

High  Graphics 

Yes 

Yes 


TACL  PCT  PIF:  PCT_TACL.PIF 

Program  Filename:  C:\TANDEM\TACL\PCT_TACL.EXE 

All  other  parameters  should  be  the  same  as  above.  For  the  MMS1  and  MMS2  PIF  set  up, 
amend  the  First  three  fields  as  appropriate.  If  the  network  and  TANDEM  applications 
are  connected,  it  should  now  be  possible  to  run  the  6530  emulation  from  within  the 
Windows  environment. 


4.8  Memory  Management 

This  section  is  still  to  be  completed. 

4.9  Machine  Names /Addresses 

The  following  workstation  names  were  used: 
GMCC21,  GMCC22 ,  GMCC2G,  GMCC23 ,  WKS10 
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4.10  Printer  Configuration 


The  printer  used  was  the  Accel-500.  StarLAN  3.3  contains  a  printer  driver  for  this 
printer.  The  printer  should  be  set  up  from  within  Control  Panel.  The  AMT  ACCEL- 500 
on  LPT1:  should  be  selected  and  made  active.  The  Network  option  should  then  be 
selected.  Select  the  device  LPT1:  and  type  in  the  name  of  the  shared  printer  name 
on  the  server  in  the  PATH  field  eg.  \\04800368 . serve\accell02 ,  and  select  connect. 
This  will  then  redirect  any  output  sent  the  port  LPT1:  to  the  server,  which  should 
then  ne  printed  out  on  the  printer  attached  to  the  server. 
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5.  Non  Standard  Configurations 


All  components  and  configurations  should  be  agreed  before  document  release. 


6.  Application  procedures 
6.1  System  Start  Up 

The  system  should  be  brought  up  in  the  following  order: 

-  Make  sure  that  The  Tandem  machine  is  fully  operational. 

-  Start  the  OATS  server  and  switch  on  the  printer.  The  machine  will  automatically 
boot  itself  into  UNIX  when  powered  up.  This  will  take  t  a  few  minutes.  When  the 
'Login:'  prompt  appears,  proceed  to  the  next  step. 

-  Start  the  MLAD  computer.  The  machine  will  automatically  load  the  network  software 
and  start  the  MLAD  software. 

-  Start  the  windows  and  applications  on  the  Tandem.  The  MLAD  will  display  all  open 
windows  and  sessions. 

-  Start  the  OATS  workstations.  These  will  load  the  network  software  and  start 
Microsoft  Windows. 

The  system  should  now  be  ready  for  use. 


_ Tandgm_AEpl  ications 

The  Tandem  applications  (MMS  and  TACL)  are  available  through  Microsoft  Windows  on 
the  OATS  workstations.  They  can  be  accessed  through  the  'Tandem  Applications'  Icon 
within  the  'Program  Manager".  By  double-clicking  on  this  Icon  ,  the  contents  will 
be  displayed.  There  are  two  MMS  windows  available  and  one  TACL  window.  To  run  one 
of  the  options,  point  to  it  with  the  mouse  and  double-click  on  the  option.  This 
will  open  a  window  into  the  selected  application.  To  close  these  applications, 
press  Ctrl-End.  If  the  same  option  is  selected  before  the  window  is  closed  a 
message  will  appear  in  a  window  saying  the  application  is  already  running.  It  is 
not  possible  to  exit  Windows  while  any  of  the  Tandem  applications  are  running. 
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I  Tandem 
I  MMS 


:  3 :  M  I  Star  I 
-iC!  L  I  LAN  I 
!  0  !  A  INAU  I 

:  m  :  d  i  i 


-RJ45- 


I  RJ45 


I  HUB  I 


I  StarLAN  I  I  StarLAN  I  I  StarLAN  I  I  SiarLAN  i  I  StarLAN  I 


I  I 


I  OATS  I  I  OATS  I  I  OATS  I  I  OATS  I  I  OATS  I- 

I  W/S  I  I  W/S  I  I  W/S  I  I  W/S  I  I  Seiver  I 


Accell-500  Printer 


I  I 
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Appendix  B  -  System  Configuration  -  Throu£h  Brouters 


1 

1  Tandem 

1  MMS 

1 
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1  Star  1 
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10  1 

10  1 

:o:  a 

:  M !  D 

1  RJ45 

1 

HUB  1 

1  RJ45 

I AUI  Adapter  I 


I  AUI  Adapter  Cable 


Brouter  i 


I  DB-25  serial 


I  Codex  3600  I 


I  Telephone 
I  Network 


l  Codex  3600  I 


I  DB-25  serial 
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l  W/S 
* 

1  1  OATS 

1  1  W/S 

1  1  OATS  1 

1  1  W/S  1 

1  OATS  1 

1  W/S 

1  OATS  1— — 1  Accell-500  Printer  l 

l  1  Server  1  - . . . .  . 

1 

1  1 

1  1 

1  1 

1  1  1 
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Appendix  C  -  Workstation  Config.svs  example 


device-c :  \tandem\kemel .  sys 
device-c :  \tandem\rmpcdrvr .  sys 
device-c :\tandem\lan6530. sys  /S4  /B4096 
device-c :\dev\sstbio. sys  /we 
device-c : \dev\sstdrive . sys 
device-c : \dev\f ixmem . sys 

device-c : \dev\386max . sys  pro-c : \dev\max . pro 

device-d:\lanman. dos\drivers\protnnan. dos  /i: d:\lanman. dos\drivers\starlO 
device-d:\lanman. dos\drivers\attload. dos  /n 
device-d:\lanman.dos\drivers .\attiso\attiso  •  dos 

device-c :\dev\3861oad. sys  prgreg-1  prog-d:\lanman. dos\drivers\attcsma\attcsma. dos 
shell— C:\command.com  /e:384  /p 

stacks— 0 , 0  //  WARNING :  MODIFICATION  TO  ANY  PARAMETERS,  THEIR  or 

lastdrive-N  #  LOADING  ORDER  MAY  RESULT  IN  UNWANTED 

buffers-20  #  INCLUDING  BOOT  TIME  ERRORS,  SYSTEM  HANGS  and. 

files-40  #  OATS  BOOT  CONFIG  @(#)CPP  File  config.cpp  2.3@(#)  -  7/18/90  VJC 

Appendix  D  -  Workstation  Autoexec.bat  example 

@echo  off 
rein 

rem  #  RESTRICTED  RIGHTS  NOTICE 

rem  # 

rem  //  Use,  reproduction,  or  disclosure  of  software  is  subject  to 
rem  #  restrictions  set  forth  in  Contract  No.  DTFA01-90-D-00009 
rem  #  with  American  Telephone  and  Telegraph  Company, 
rem  # 

rem  #  Unpublished- -rights  reserved  under  the  Copyright  Laws 
rem  //  of  the  United  States 

rem  #  For  support,  please  do  not  remove  the  following  block  of  lines. 

rem  #  AUTOEXEC.BAT:  ID:  <§(#)  CPP  File  autoexec. cpp  2.4  @(#) 

rem  #  LD:  2/24/91  16:16:02 

rem  #  LG:  2/24/91  16:16:59 

rem  #  BUILD:  Thu  Mar  21  13:27:54  EST  1991 

rem  #  DOSS:  124 

rem  y/  WKST:  dan 

rem  #  HASSLE:  3.0 

rem  y/  Thank  you  from  your  AT&T  OATS  Team. 

rem  mmmiHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHf 

set  attlanroot-D:\lanman.dos 
set  path-XattlanrootX\netprog; 
attstart 

C:\utl\3861oad  prgreg-2  envsave  prog-C : \D0S\share . exe 
C:\utl\3861oad  prgreg-2  envreg-3  flexframe  prog-C :\utl\mouse. com 
C:\utl\3861oad  prgreg-4  envsave  prog-D:\lanman. dos\netprog\prtsc . exe 
rem  # 

rem  y/  Standard  Environment 
rem  y/ 

set  comspec-C:\command.com 
prompt-$p$g 
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set  helpdirpath-C :\DOS\helpdir 
set  path-C : \DOS ; C : \ ; C : \utl 
rem  ft 

rem  ft  Include  MS-Windows  in  the  Path 
rem  ft 

set  path-C :\win;XpathX 
set  temp-C:\tmp 
rem  ft 

rem  #  Include  Microsoft  Excel  in  the  path 
rem  ft 

set  path-C :\win\excel;XpathX 
rem  ft 

rem  ft  Include  Microsoft  Word  for  Windows  in  the  path 
rem  ft 

set  path-C :\win\winword;XpathX 
rem  # 

rem  ft  Place  your  own  PATH  entries  in  here  with  statements  like 
rem  ft  set  path-XpathX ; YOUR- PATH- ADDITION 

rem  ft  Remember,  the  length  of  the  PATH  is  limited.  Refer  to  your 
rem  ft  MS-DOS  documentation  for  more  information, 
rem  ft 
rem  y/ 

rem  y/  You  have  installed  LAN  Manager  Client  software  or  Remote 
rem  ft  PC  Client  software. 

rem  ft  In  order  to  access  the  LAN  file  server,  a  Quick  Link  to  LAN  Server 
rem  ft  must  be  made, 
rem  ft 

rem  y/  Replace  the  Lan_SeRvE  place  holder 

rem  y/  with  the  name  of  the  server  that  acts  as  your  File  Server, 
rem  ft 

D:\lanman.dos\netprog\ql  N:  \\04800368 . serve\u 
D:\lanman.dos\netprog\ql  LPT1:  \\04800368 . serve\accell02 
rem  ft 

rem  ft  Put  the  Network  Drive  at  the  End 
rem  ft 

set  path-XpathZ ; N : 
rem  ft 
rem  ft 

rem  ft  Packrat  (Networked)  Link-Up  to  Server 
rem  ft  In  order  to  use  networked  Packrat,  a  Quick  Link 
rem  ft  to  your  Packrat  server  must  be  made.  Replace  the 
rem  ft  PaCkRaT_SeRvE  placeholder  with  the  name  of  your 
rem  ft  Packrat  server.  Refer  to  the  Packrat  documentation 
rem  ft  for  more  information  and  ask  your  local  network 
rem  ft  administrator  for  help, 
rem  ft 

set  path-XpathX;K:\ 

D:\lanman.dos\netprog\ql  K:  \\04800368 . serve \packrat 
rem  ft 

rem  ft  Standard  Environment 
rem  ft 

set  path-XpathX ; 
rem  ft 

rem  ft  Clear  old  lock  files 
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rem  # 

C: 

cd  C:\locks 

fc“  XXX  in  (\locks\*.*)  del  XXX 

cd  C:\ 

els 

echo. 

echo . 

echo  RESTRICTED  RIGHTS  NOTICE 

echo . 

echo  Use,  reproduction,  or  disclosure  of  software  is  subject  to 
echo  restrictions  set  forth  in  Contract  No.  DTFA01-90-D- 00009 
echo  with  American  Telephone  and  Telegraph  Company, 
echo. 

echo  Unpublished- -rights  reserved  under  the  Copyright  Laws 

echo  of  the  United  States 

echo. 

pause 

rem  # 

rem  #  Automagically  jump  into  MS-Windows 

rem  # 

win 
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Appendix  E  -  Workstation  lanman.ini  example 


;* 

;*  AT&T  StarGROUP(TM)  NETWORK  CONFIGURATION  FILE 
;*  This  file  is  used  by  the  ENHANCED  CLIENT 
;* 

;*  Release  3.3  1989 
;* 

;*  NOTE:  Comments  begin  with  a  ' ; '  and  MUST  begin  in  the  first  column. 
;* 

;  *********************************************************** 

[networks] 


netservices 

[workstation] 

mm 

minses,  vertbl 

wrkservices 

- 

charcount 

- 

16 

char time 

- 

250 

charwait 

- 

128 

computer  name 

- 

gmcc22 

himem 

- 

yes 

keepapis 

- 

yes 

langroup 

- 

langroup 

lanroot 

- 

D:\lanman.dos 

logonserver 

- 

mailslots 

- 

yes 

numcharbuf 

- 

2 

nummailslots 

- 

2 

numresources 

- 

8 

numservers 

- 

10 

numviewbuffers 

- 

2 

numvi ewe ds e rve r s 

- 

50 

numworkbuf 

- 

3 

optimizations 

- 

3 

prlbuffsize 

- 

256 

pr2buffsize 

- 

128 

pr3buffsize 

- 

128 

singlercvbuf 

- 

0 

sizcharbuf 

- 

128 

sizworkbuf 

[netshell] 

— 

2048 

username 

- 

GUEST 

Ba | Hi | Gr | En | Di | Al | DB | PB | BD | LB | SB | El | MB | Me | Ms | Mh | mh | ih | DA | Sh | 
colors  -  070170702030031430030030713710710712030030300431401670431002 
colors  - 


[att] 

ATTRIBUTES-0 ,15,7,0,0,15, 112 ,0,0, 112 , 112 


attutils 

b-otpref 

conf igname 

logonpref 

maxmsgsz 

redirver 

primaryserver 

public 


setblt,  nps,  netmsg 
n 

ENHANCED 

yes 

128 

3.3 

servname . serve 
u 
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release 

[attservices] 
ne  tins  g 
nets tart 
nps 
prtsc 
setblt 

ql 

[services] 

minses 

netbind 

vertbl 

workstation 


-  R3.3 

-  services\loadmsg.exe 

-  \netstart.bat 

-  netprog\nps.exe 

-  netprog\prtsc.exe 

-  netprog\setblt.exe 

-  netprog\ql.com 

-  netprog\loadmin.exe 

-  drivers\netbind.exe 

-  netprog\loadtbl.exe 

-  netprog\loadrdr.exe 


Appendix  F  -  Workstation  protocol.ini  example 


[protocol  manager] 
drivemame 
[attiso] 

drivemame 

bindings 

nsess 

ncmds 

use_emm 

[attcsma] 

drivemame 

board_type 

irq 

ioaddr 

daram 


-  PROTMAN$ 

-  ATTISO$ 

-  attcsma 

-  7 

12 

-  y 

-  attcsma$ 

-  1 
-  2 

-  0x368 

-  OxDOOO 
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@echo  off 

rein  iHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHmmmmmffl 

rem  #  RESTRICTED  RIGHTS  NOTICE 

rem  # 

rem  #  Use,  reproduction,  or  disclosure  of  software  is  subject  to 
rem  #  restrictions  set  forth  in  Contract  No.  DTFA01-90-D-00009 
rem  #  with  American  Telephone  and  Telegraph  Company, 
rem  # 

rem  //  Unpublished- -rights  reserved  under  the  Copyright  Laws 
rem  //  of  the  United  States, 
rem  # 

rem  mmmmmmiHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHtm 

rem  #  PCT  MMS1  Window  Batch  File  April  30  1991 

rem  mmmmmmmmmmmmmmmmmmmm 

rem  CHECK  IF  LOCK  ALREADY  EXISTS 
IF  exist  C:\LOCKS\PCT_TACL  GOTO  : LOCKED 

rem  CREATE  LOCK 

ECHO  PCT  MMS1  >  C:\L0CKS\PCT_MMS1 

rem  RUN  PROGRAM 
C: 

CD  \TANDEM\MMS 1 
PCT_MMS1 . PIF 
ERASE  C:\L0CKS\PCT_MMS1 
GOTO  ’.END 
: LOCKED 

rem  ALREADY  LOCKED  -  PUT  OUT  MESSAGE  AND  RETURN 
: LOCKED 

ECHO  IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
ECHO 

ECHO  PCT  MMS1  Window  is  already  running. 

ECHO  EIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
D:\NU\BE  ASK  ""  TIMEOUT-2 
GOTO  : END 
:  END 


Appendix  H  -  Modem  Conflg.uration 


The  following  configuration  parameters  were  set  on  the  modems.  One  modem  was 
defined  as  the  master  and  the  other  as  a  slave.  Any  differences  in  the 
configuration  have  been  noted. 

1} _ fianflg*. 


a)  DEVICE 

Mode 
Max  Rte 
Port 

b)  ANALOG 

1)  LS  ANG 

Op  Mode 
Rate 
Tx  Lvl 
CD/THR 
LS  STP 

2)  SW  ANG 

SW  CNFG 
Op  Mode 
Rate 
TELCO 
CD/THR 
SW  STP 

3)  DTE+ 

MUX  MOD 
V33  MUX 
TIMING 
SPD  CTL 
DTE  STP 


c)  PORTS 

1)  Port  1 

DATA/CL 
PI  STP1 
PI  STP2 


3600 

19.2 

1 


TURBO  PP 
19.2 
-15DBM 
-26/-31 
0000000 


UNIQUE 
TURBO  PP 
19.2 

PERMISIV 

-43/-48 

0000000 


A 

LOC  PROG 

INTERNAL  (MASTER) 
NORMAL 
0000 


SYNC  I NT 
00000000 
00000010 


LOOPBACK  (SLAVE) 


d)  NWK  CTL 
ADDRESS 
NC  RTE 
DCE  RTE 
NC  STP1 


01  (MASTER)  02  (SLAVE) 
75BPS 
75BPS 
00000000 


e)  RESTORL 

1)  DIAL+ 

MODE  ANSWER 

DL  TYPE  AUTO 

DTR  REQ  NO 
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Documentation  for  testing 
Of  MULTI LAN/ S T ARLAN 
conducted  at  the  F.A.A. 
Technical  Center 


During  the  weeks  starting  on  March  18,1991  and  ending  on 
April  17,1991  ,  testing  was  conducted  at  the  Technical  Center  to 
determine  the  viability  of  utilizing  the  A.T.&  T.  Office 
Automation  Technology  Systems  (OATS)  equipment  to  access  TANDEM 
based  applications  via  the  MULTILAN  NETBIOS  gateway  product. 

The  purpose  of  this  testing  was  to  determine  if  this 
'off-the-shelf  hardware/software  could  be  utilized  to  provide 
the  required  connectivity  for  the  MCC  GNAS  project.  The  intent 
of  this  document  is  to  provide  sufficient  detail  of  the  TANDEM 
hardware/software  configuration  to  enable  the  reader  to  replicate 
the  tested  configuration. 

This  document  will  only  briefly  describe  the  STARTLAN 
component  of  the  hardware/ software  LAN  environment.  The  STARTLAN 
LAN  environment  will  be  described  in  a  separate  document  prepared 
by  the  A.T.&T.  sub-contractor,  DATRONICS. 

This  document  assumes  that  the  user  is  familiar  with  the 
TANDEM  host  application,  PATHWAY,  PATHCOM,  SCF,  and  other 
utilities.  If  further  information  is  required  in  these  areas, 
please  reference  the  appropriate  application  manual. 
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HARDWARE 


Overview 

During  the  first  three  weeks  of  our  testing,  we  were 
given  only  one  A.T.&  T.  STARTLAN  10  PC  LAN  adapter  for 
the  two  MLADS.  Although  other  PCs,  with  STARTLAN  10 
adapters  installed  were  available,  we  were  not  permitted  to 
use  them.  This  severely  limited  the  scope  of  our  test 
during  that  period. 

Limited  to  one  STARTLAN  10  PC  adapter  card,  we  were 
able  to  test  connectivity  to  the  TANDEM  in  only  the  single 
MLAD  configuration.  Using  the  single  MLAD,  we  tested 
connectivity  in  two  configurations: 

1.  Configuration  #1  (pg.  3)  consisted  of  a  local  LAN  setup 
with  the  MLAD  gateway  attached  directly  to  the  HUB  of  the 
STARLAN. 

2.  Configuration  #2  (pg.  4)  included  two  A.T.&T. 
communication  routers,  called  BROUTERs.  The  two  BROUTERs 
were  connected  via  modems  to  an  analog  circuit  configured  to 
simulate  a  leased  circiut  in  a  Wide  Area  Network  (WAN) .  The 
BROUTERS  were  employed  to  provide  a  LAN  communication  bridge 
from  the  LAN  (remote)  to  the  MLAD  gateway  (local) . 
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Configuration  #1  -  Direct  Connect  (local  LAN) 
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Overview  (cont.) 

Later,  we  were  supplied  with  five  additional 
workstations.  We  extracted  the  STARLAN  10  adapter  from  one 
of  the  five  workstations  and  placed  the  card  into  the  second 
MLAD.  This  limited  our  second  GNAS  configuration  to  three 
(3)  CLIENTS  and  one  (1)  DISK  SERVER. 

The  anticipated  GNAS  LAN  configuration  is  expected  to 
consist  of  four  (4)  CLIENT  workstations  and  one  (1)  DISC 
SERVER.  Each  Air  Route  Traffic  Control  Center  (ARTCC)  would 
support  a  maximum  of  four  remotely  located  GNAS  MCC  LAN 
setups.  Additionally,  the  possibility  exists  for  a  local 
LAN  setup,  know  as  the  AMCC,  to  require  access  to  the 
TANDEM. 

We  recomended  that  the  FAA  perform  testing  with  a 
configuration  containing  the  full  range  of  devices  expected 
to  be  supported  by  the  maximum  configuration.  Due  to  lack 
of  available  equipment,  the  FAA  decided  to  process  with  the 
testing  using  the  available  equipment. 


TANDEM  Connectivity  Components 

The  5600  Ethernet  controller,  the  controller  cable 
which  runs  from  the  controller  to  the  EMI  patch  panel,  the 
tranceiver  cable  which  runs  from  the  EMI  patch  panel  to  the 
TRANSCEIVER,  the  transceiver,  and  the  ETHERNET  coaxial  cable 
to  the  3COM  503  cards  inside  the  two  MLADs  had  already  been 
installed  by  the  TANDEM  CE  proir  to  our  arrival. 

In  both  MLADs,  the  3COM  503  card  was  jumpered 
according  to  the  factory  settings.  The  factory  setting  for 
the  I/O  base  address  is  300h.  The  factory  setting  for  the 
memory  base  address  is  'disable'.  All  software  options  were 
allowed  to  assume  the  default  settings. 

All  STARLAN  10  adapter  cards  were  installed  with  an  I/O 
base  address  of  368h.  The  memory  base  address  was  set  to 
D0000. 


The  3COM  adapter  assumed  IRQ  4  and  the  STARTLAN  10 
adapter  was  set  to  assume  IRQ  2. 
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HARDWARE 


LIMITATIONS 

We  were  eventually  supplied  with  the  following  hardware 
components : 

1.  Nine  A.T.&T.  386  workstations.  Two  (2)  were  designated 
as  the  LAN  DISK  SERVERS ,  and  the  other  seven  (7)  were  set  up 
as  LAN  CLIENTS.  We  were  informed  that  each  GNAS  MCC  would 
contain  one  SERVER  and  four  CLIENTS,  so  we  would  only  be 
able  to  configure  one  complete  GNAS  MCC  site. 

2.  Two  A.T.&T.  BROUTERS. 

3.  Two  ST ARLAN  HUBS. 

4.  Two  sets  of  cables  for  connecting  the  BROUTERs  to  the 
HUBS. 

5.  One  STARLAN  10  LAN  adapter  card  for  each  of  the  nine 
workstations . 

6.  Two  MLADs  each  eqiuped  with  a  3COM  503  adapter  for 
connection  to  the  TANDEM  based  5600  LAN  controller. 

7.  Two  STARTLAN  10  LAN  adapter  card  for  the  MLADS.  Each 
MLAD  should  be  able  to  support  two  NETBIOS  LAN  adapter 
cards.  In  the  case  of  the  STARTLAN  cards,  this  would  limit 
each  gateway  (MLAD)  to  supporting  32  names  and  64  sessions. 
We  tested  with  only  one  STARLAN  10  adapter  per  MLAD, 
limiting  each  MLAD  to  16  names  and  32  sessions. 

Since  we  were  testing  with  a  limited  subset  of  the 
devices  expected  in  the  maximum  configuration,  the  FAA  was 
reluctant  to  pass  the  system  without  specifying  that  the 
Design  Qualification  Test  and  Evaluation  (DQT&E)  was 
hampered  by  lack  of  equipment. 

However,  given  the  results  of  our  testing,  we  do  not 
anticipate  problems  as  more  GNAS  MCC  sites  are  added.  The 
communications  circuit  bandwidth  (@19, 200bps)  should 
throttle  the  activity  for  each  GNAS  MCC  LAN  added. 
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SOFTWARE 


Software  Versions 


MLAD 

T9377C20 

PC6530 

G21 

MultiLan  Host  Software 

C20 

MS  DOS 

Version 

MS  Dos  LAN  Manager 

Protocol  Manager 

VI.  1 

MS  Dos  LAN  Manager 

Netbind 

VI.  1 

AT&T  StarGROUP  (TM) 

82586  CSMA  Driver 

Version 

AT&T  StarGROUP  (TM) 

OSI  Netbios  Driver 

Version 

SMB  Compatible  : 

Yes 

Netbios  Names  : 

16  per  Adapter 

Netbios  Sessions  : 

32  per  Adapter 

Adapter  per  MLAD  : 

1 

Host  Adapter  Type: 

3Com  503  or  501 

16FEB90 

.30a 

.30a 

.30a 
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CONFIGURATION  for  the  MLAD  Gateway 


After  the  5TARTLAN  software  was  loaded  on  the  MLAD,  the 
config.sys  and  autoexec.bat  were  set  as  follows: 


C:  CONFIG.SYS 

files=*20 
buffers1*  20 

DEVICE*c: \tandem\KERNEL. SYS 
LASTDRIVE=N 

SHELL=C :  \COMMAND .  COt!  /e:384  /p 

device»c:  \lanman.dos\drivers\protman.  dos/i:  c:  \l?»nman.  dos 
\drivers\starlO 

device=*c : \lanman. dos\drivers\attload . dos  /Y 
device=c :  \lanman .  dos\dr  ivers\attcsma\attcsma .  dos 
device=*c :  \lanman .  dos\drivers\attiso\attiso .  dos 


C:  AUTOEXEC.BAT 

@echo  off 
break-on 

path-c : \ ; c : \dos ; c : \mlad  ?  c : \utils ; 

prompt  $p$g 

ver 

path=%attlanroot%\netprog ; %path% 

:REM  *****  AT&T  StarGROUP (TM)  Software  -  Do  Not  Modify  **** 
SET  ATTLANROOT=c:\lanman.dos 

PATH-%ATTLANROOT%\netprog  ?  %PATH% ; \\04800368 . SERVE\U 

ATTSTART 

cd  \ 

cd  \mlad 
pause 

:  mlads  -al  -g#PITaO  -S32  -C64  For  the  Pittsburg  GNAS. 

:  or 

:  mlads  -al  -g#ACYaO  -S32  -C64  For  the  Atlantic  City  GNAS. 
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MLAD  Configuration  Motes 


The  gateway  name  in  the  MLADS  command  must  match  the 
name  specified  in  the  TANDEM  SCF  'ADD  GATEWAY'  command 
discussed  later  (i.e.  -g#PITaO  or  -g#ACYaO  in  our  examplas) . 

The  -S32  and  the  -C64  must  match  the  'nsess'  and  the 
' ncmds '  entries  in  the  \LANMAN. DOS \DRI VERS \STAR10 
\ PROTOCOL. INI  file  installed  on  the  MLAD  as  part  of  the  AT&T 
STARTLAN  configuration.  Note  that  the  'nsess'  entry  (number 
of  sessions)  in  the  PROTOCOL.INI  file  will  effect  the  number 
of  sessions  which  can  be  established  via  the  MLAD.  Each  PC 
uses  some  of  these  sessions  for  LAN  based  functions. 

At  one  point,  we  were  receiving  'CSS  error  4'  from  the 
emulator  (PCT)  while  attempting  to  start  a  third  window  via 
the  WINDOW  3.0  manager.  Increasing  the  number  of  sessions 
on  the  workstation  adapter  by  incrementing  'nsess'  solved 
the  problem. 

The  C:\TANDEM  subdirectory  contains  the  G21  release  of 
the  EM6530  product.  The  diskette  containing  this  release  of 
EM6530  should  be  delivered  with  the  MULTILAN  product. 

Be  sure  to  use  the  KERNEL. SYS  contained  with  the  G21 
release  (not  the  old  KERNEL. SYS  contained  on  the  MULTILAN 
diskette) .  The  older  release  of  KERNEL. SYS  included  on  the 
MULTILAN  diskette  is  not  compatible  with  the  G21 
LAN6530 , SYS .  This  is  important  when  installing  the  drivers 
on  ths  LAN  workstation. 

The  MLADS.EXE  was  taken  from  the  SUT  delivered  with  the 
5600  controller.  The  version  we  used  contained  a  version  of 
T9377C20A16feb90A16feb90.  This  version  number  will  also 
appear  as  the  banner  on  the  MLAD  once  started. 


B-35 


IAN  Based  Workstations 


After  the  installation  of  the  AT&T  STARLAN  network 
software  on  the  workstation,  the  CONFIG.SYS  contained  the 
following: 


device*c :  \tandem\kemel .  sy  s  #  TANDEM  G21  kernel 

driver 

device*c:\tandem\rmpcdrvr.sys  #  TANDEM  G21  resource 

manager  defaults 

device-c:\tandem\lan6530.sys  /S4  /B4096  #  TANDEM  G21  lan  driver 


4  sessions 

device*c : \dev\sstbio . sys  /we 
device*c : \dev\sstdrive . sys 
device-c: \dev\f ixmem. sys 

device*c : \dev\3  8  6max . sys  pr  o»c : \dev\max . pro 

device*d: \lamnan.dos\drivers\protman. dos 

/i : d: \lanman. dos\drivers\starlO 

device*d : \lanman . dos\drivers\attload . dos  /n 

device*d: \lanman. dos\drivers . \attiso\attiso . dos 

device*c: \dev\3861oad. sys  prgreg=l 

prog=d : \lanman . dos\drivers\attcsma\attcsma . dos 

shell*C:\command.com  /e:384  /p 

stacks*0,0  #  WARNING:  MODIFICATION  TO  ANY  PARAMETERS,  THEIR 


VALUES,  or 

lastdrive-N  #  LOADING  ORDER  MAY  RESULT  IN  UNWANTED 

SYSTEM  BEHAVIOR, 

buf fers=20  #  INCLUDING  BOOT  TIME  ERRORS,  SYSTEM  HANGS 

and  CRASHES. 

files=40  #  OATS  BOOT  CONFIG  @(#)CPP  File  config.cpp  2.3@(#)  - 

7/18/90 


The 

required 


first  three  entries  represent  the  TANDEM  drivers 
for  MULTILAN  connectivity. 
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TANDEM  device  drivers 


The  KERNEL. SYS  device  driver  creates  a  multitasking 
environment  for  the  PC  based  software.  KERNEL. SYS  must  be 
loaded  before  RMPCDRVR.SYS  and  LAN6530 . SYS . 

The  RMPCCOM . SYS  device  driver  establishes  a  session 
between  the  PC  and  the  TANDEM  based  MultiLan  Resource 
Manager  (MLRM)  via  the  session  associated  with  the  ZHME1 
application  name. 

The  session  is  used  by  RMPCCOM  for  logging  onto  the 
system.  LAN6530  also  uses  this  session  to  establish  dynamic 
and  static  windows  (note:  addition  of  each  window  results  in 
addition  of  an  application  name  to  the  MLAD  resident  LAN 
adapter  card. 

The  session  is  established  when  the  named  resource  is 
utilized  i.e.-  an  application  is  run  against  the  added 
window) . 

The  LAN6530.SYS  device  driver  establishes  multiple 
terminal  emulation  (PCT)  sessions  (depending  on  the  /Sx 
parameter)  via  dynamic  or  static  windows. 
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SOFTWARE  OH  tbs  TANDEM  (host) 

8Y8GEN 


The  MACRO: 


MLMUXA MACRO 


MLAM  TYPE  56, 

SUBTYPE  0 , 

RSIZE  32000, 

PROGRAM  C9376P00 , 

MAXREQUESTSIZE  32000, 

LINE BUFFERS I ZE  32, 

BURSTSIZE  16 , 

INTERRUPT  IOPA INTERRUPT A HANDLER 


i ; 


In  the  CONTROLLER  section: 

LAMA  5600  2,3  %350;  IMULTILAN 

CONTROLLER 


In  the  PERIPHERAL  section: 


$LAM1  LAMA. 0, LAMA. 1MLMUX A MACRO , NAME  #LAN0001;  IMULTILAN 

LINE 
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SOFTWARE  OH  the  TANDEM  (boat) 

STARTUP 


You  should  have  a  Subsystem  Control  Process  (SCP) 
running  to  support  your  SCF  interface.  If  one  has  not  been 
created,  you  can  start  one  as  follows  : 

stop  $ZNET 

SCP/NAME  $ZNET, PRI  150, NOWAIT, CPU  1/2 ; autostop  -1 

Start  the  TLAM  Manager.  This  Nonstop  process  pair 
provides  the  internal  programmatic  interface  for 
configuration  and  network  management  of  TANDEM  LAN  access 
software  communications  subsystems.  There  is  only  one  MLMAN 
process  pair  per  TANDEM  system  and  it's  PPD  name  should 
always  be  $ZIMG. 


stop  $ZLMG 

MLMAN/NAME  $ZLMG,PRI  198,  CPU  3, NOWAIT/2 
Start  a  Multilan  Resource  Manager  (MLRM) . 
stop  $ZMRM 

MLRM/ NAME  $ZMRM,PRI  197, CPU 


Use  Subsystem  Control  Facility  (SCF)  to  add  and 
initiate  the  subsystem  objects. 

SCF/ IN  $SYSTEM. MULTILAN. DOMAIN/ 

Where  the  file  DOMAIN  would  contain  commands  to 
accomplish  the  following  for  each  GNAS.  For  exact  file 
contents  see: 

\ACTA. $system. Multilan. domain  which  is  secured  for 
network  access  ) . 

allow  all  errors  !  allow  for  error  conditions 

start  line  $laml  !  insure  line  is  started 
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STARTUP  (continued) 

During  our  testing  we  assumed  that  each  GNAS  would  be 
considered  one  domain,  so  we  named  the  DOMAIN  after  the 
Pittsburg  GNAS  (PIT) . 

add  domain  $laml. #PIT, default 

We  were  only  supplied  one  LAN  adapter  card,  so  we  named 


the  gateway  after  adapter  zero  in  that  gateway. 

add  gateway  $laml. #PITAO,type  mlad, domain  # PIT 

We  assumed  the  wokstations  would  be  named  according 
the  GNAS  in  which  they  were  contained. 

add  WS  $laml.#PITl, domain  #PIT 

Then  we  added  three  window  for  each  workstation.  One 
for  TACL,  one  for  MMS,  and  one  for  MMS. 

add  window  $laml. #PITlMCs,WSname  #PIT1 
delay  2 

add  window  $laml. #PITlMMs,WSname  #PIT1 
delay  2 

add  window  $laml. #PITlTCl,WSname  #PIT1 
delay  2 

Note  :  Once  we  added  the  BROUTER  we  noticed  that  the 

Netbios  Add  Name  requests  were  not  being  handled 


quickly  enough,  so  we  added  a  2  second  delay 
between  each  add.  This  seemed  to  be  sufficient. 


\new 

SOFTWARE  ON  the  TANDEM  (host)  : 


DOMAIN  commands  (continued)  : 


SCF 


We  then  added  the  remaining  windows  with  the  followin 
commands : 


add  WS  $laml.#PIT2,  domain  #PIT 


B-40 


add  window  $laml. #PIT2MCs, WSname  #PIT2 
delay  2 

add  window  $laml. #PIT2MMs, WSname  #PIT2 
delay  2 

add  window  $laml.  #PIT2TC1, WSname  #PIT2 
add  WS  $laml.#PIT3,  domain  #PIT 
delay  2 

add  window  $laml.  #PIT3MCs, WSname  #PIT3 
delay  2 

add  window  $laml. #PIT3MMs, WSname  #PIT3 
delay  2 

add  window  $laml. IPIT3TC1, WSname  #PIT3 
delay  2 

add  WS  $laml.#PIT4,  domain  #PIT 

add  window  $laml. #PIT4MCs, WSname  #PIT4 

delay  2 

add  window  $laml. #PIT4MMs, WSname  #PIT4 
delay  2 

add  window  $laml. #PIT4TC1, WSname  #PIT4 
delay  2 


Now  that  objects  were  added,  and  the  application  names 


were 

successfully  added  to  the  MLAD  adapter,  we  initialized  the 


\new 


objects  by  isssuing  the  start  command, 
start  line  $laml,sub  all 


SOFTWARE  ON  the  TANDEM  (host)  : 


Adding  the  application  windows  : 


We  wanted  to  have  applications  running  against  the 
windows,  so  we  added  the  application  items  using  PATHCOM. 


Since  the  application  code  we  were  using  supported  only 
a  four  TCP  configuration,  we  added  the  each  'terminal' 
to  the  TCP  with  the  same  number  as  the  wor)estation 
number.  This  was  done  intentionally  so  that  a  problem 
impacting  a  particular  TCP  (i.e.-CFU  crash)  would  only 
diable  one  workstation  at  the  GNAS.  A  given  workstation 

number  at  each  GNAS  would  be  associated  with  the  Mn-TCP 
on  the  MPS  (where  n  is  the  terminal  number) . 

PATHCOM  /in  \ACTA. $system.mmslan. LANCONF/  $MMS 
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Where  the  file  LANCONF  would  contain  the  following 
entries  for  each  GNAS  MCC  : 

Set  up  the  default  values  to  be  used  for  both  MMS  and  MCS 


applications. 


SET  TERM 
SET  TERM 
SET  TERM 
SET  TERM 
SET  TERM 


DISPLAY-PAGES  5 
INITIAL  MMSINIT 
TMF  ON 

AUTORESTART  0 
TYPE  T16-6530 


Declare  the  individual  terminals  to  support  the  MMS 
application. 


SET 

TERM 

FILE  $laml.#PITlmms 

SET 

TERM 

TCP  Ml -TCP 

SET 

TERM 

PRINTER  $S.#PIT1 

ADD 

TERM 

PIT1MMS 

SET 

TERM 

FILE  $laml. #PIT2mms 

SET 

TERM 

TCP  M2 -TCP 

SET 

TERM 

PRINTER  $S.#PIT2 

ADD 

TERM 

PIT2MMS 

SET 

TERM 

FILE  $laal.#PIT3mms 

SET 

TERM 

TCP  M3 -TCP 

SET 

TERM 

PRINTER  $S.#PIT3 

ADD 

TERM 

PIT3MMS 

SET 

TERM 

FILE  $laml . #PIT4mms 

SET 

TERM 

TCP  M4-TCP 

SET 

TERM 

PRINTER  $S.#PIT4 

ADD 

TERM 

PIT4MMS 

\new 


SOFTWARE  ON  the  TANDEM  (host)  : 


Adding  the  application  windows  (continued)  : 


Declare  the  individual  terminals  to  support  the  MMS 
application. 


SET 

TERM 

FILE  $laml. #PITlmCs 

SET 

TERM 

TCP  Ml-TCP 

SET 

TERM 

PRINTER  $S . #PIT1 

ADD 

TERM 

PITlMcS 

SET 

TERM 

FILE  $laml . #PIT2mCs 
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SET 

TERM 

TCP  M2 -TCP 

SET 

TERM 

PRINTER  $S.#PIT2M 

ADO 

TERM 

PIT2MCS 

SET 

TERM 

FILE  $laml.#PIT3mCs 

SET 

TERM 

TCP  M3 -TCP 

SET 

TERM 

PRINTER  $S.#PIT3M 

ADD 

TERM 

PIT3MCS 

SET 

TERM 

FILE  $laml. #PIT4mCs 

SET 

TERM 

TCP  M4-TCP 

SET 

TERM 

PRINTER  $S.#PIT4M 

ADD 

TERM 

PIT4MCS 
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SOFTWARE  ON  the  TANDEM  (host)  : 


Adding  the  application  windows  (continued)  : 


Then  we  started  the  sessions  with  the  following  command. 

PATHCOM/  in  STARTWIN/  $MMS 

Where  STARTWIN  would  contain  the  following  commands  for 
each  GNAS  MCC  : 

start  term  PITlmms 
start  term  PIT2mms 
start  term  PIT3mms 
start  term  PIT4mms 
start  term  PITlmcs 
start  term  PIT2mcs 
start  term  PIT3mcs 
start  term  PIT4mcs 


A  TACL  process  was  then  started  as  follows  for  each  GNAS 
MCC: 

tacl/in  $laml. #PITltcl,out  $laml. #PITltcl,name 
SPITtl, nowait, pri  150, cpu  3/2 

tacl/in  $laml . #PIT2 tel , out  $laml. #PIT2tcl , name 
$PITt2, nowait, pri  150, cpu  2/3 

tacl/in  $laml. #PIT3tcl,out  $laml. #PIT3tcl,name 
$PITt3 , nowait, pri  150, cpu  0/1 

tacl/in  $laml. #PIT4tcl,out  $laml. #PIT4tcl,name 
$PITt4, nowait, pri  150, cpu  1/0 

We  found  that  it  was  extremely  useful  to  use  the  naming 
convention  shown  in  the  above  examples.  Each  name 
identified  the  domain,  window,  workstation,  and  application 
whenever  a  problem  occured. 

The  actual  startup  files  we  used  in  our  testing  can  be 
found  on  \ACTA. SSYSTEM  in  the  MULT I LAN  and  MMSLAN 
subvolumes.  The  MMSLAN  subvolume  contains  the  startup  and 
configuration  used  for  the  PATHWAY  application.  The 
MULTILAN  subvolume  contains  the  remaining  files  (including 
this  file) . 
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SOFTWARE  ON  the  TANDEM  (host) : 

Adding  the  TANDEM  SERVER  environment: 

The  TANDEM  system  administrator  created  a  user  id  under 
the  MMS  user  group  called  'MMS.GMCC'  and  gave  it  a  password 
of  ' GMCCUSER' . 

The  TANDEM  server  environemnt  was  to  be  located  in 
\ACTA. $DATA2 . DOSDISK  subvolume.  Logged  on  as  'MMS.GMCC'  and 
in  the  $data2 . dosdisk  subvolume,  we  created  the  two 
necessary  files  by  entering  the  following  FUP  command: 

FUP/in  $system.sysl7.MLSRVFUP/ 

This  created  the  DOSENT  and  DOSACC  files  needed  to  manage 
the  DOSDISK. 

The  STARTSRV  file  contains  the  startup  info  we  used  for  the 
MultiLan  Server  (MLSRV) . 

The  STARTSRV  file  contained  the  following: 

MLSRV/name  $msrv,in  CMDS,cpu  2,pri  160/ 

where  CMDS  contains: 

backupcpu  3 

memory  2500000 

lan  adapter  $laml. #PITaO.O  1 

share  dosdisk  »  \  PWD  /rwc 

share  PITldos  ■  \PIT1  pswdPl  /rwc 

share  PIT2dos  -  \PIT2  pswdP2  /rwc 

share  PIT3dos  *  \PIT3  pswdP3  /rwc 

share  PIT4dos  -  \PIT4  pswdP4  /rwc 

share  guard  ■  GUARDIAN  /1800 

share  sread  *  SPOOLEKREAD  $spls  /US7 

share  swrite  -  SPOOLERWRITE  $s.#lp  /us7  /$spls 

cache  files  10  read 
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SOFTWARE  ON  the  TANDEM  (host) : 


Adding  the  TANDEM  SERVER  environment: 

At  the  workstation  we  added  the  following  commands  to 
the  AUTOEXEC.BAT  file: 

RMPCCOM  SET  HOST  \ACTA 

RMPCCOM  LOGON  @\ACTA  MMS . GMCC , GMCCUSER 

net  use  f:  \\acta_msrv01\dosPITl  pswdPl 
net  use  g:  \\acta_msrvO l\guard 
net  use  h:  \\acta_msrv01\sread 
net  use  lpt2:  \\acta_msrvOl\swrite 


On  the  first  workstation  we  did  a  'net  use'  on  the 
'  dosdisk '  sharename .  We  then  created  the  subdirectories  to 
be  assigned  to  each  workstation  i.e. -\PIT1, \PIT2 , \PIT3 , 
\PIT4)  using  the  MKDIR  command. 

We  assumed  that  each  workstation  would  have  a  unique 
and  separately  secured  DOS  partition.  If  you  decided  to 
allow  all  workstations  to  share  a  single  DOS  partition,  you 
could  specify  the  'net  use'  as  follows: 

net  use  f:  \\acta_msrv01\dosdisk  PWD 
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Missing  Software: 

During  the  Memphis  GNAS  MCC  testing,  an  addition  was 
made  to  the  I.M.C.S.  software  to  allow  for  a  WSPTP 
connection  to  a  BORLAND  Turbo  C  program  running  on  one  of 
the  workstations.  This  software  combination  is  refered  to 
as  the  'status  board' . 

I  requested  this  software  from  the  FAA  people  at  the 
technical  center.  Joe  Salvatore,  of  the  FAA,  supplied  me 
with  some  of  the  P.C.  source  code.  The  diskette  containing 
the  software  was  unreadable  in  certain  sectors,  and  ,  as  a 
consequence,  the  TANDEM  TAL  WSPTP  application  could  only  be 
partially  restored. 

I  then  requested  that  Jay  Jones  send  me  a  copy  of  this 
software  from  Memphis.  Jay  agreed  to  do  so.  I  have  not  yet 
received  the  tape. 

The  'status  board'  software  will  have  to  be  tested  at 
later  date. 
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APPENDIX  C 


PROGRAM  TROUBLE  REPORTS  (PTRS) 


ACN-250/CTA/051091 


Report  No. 


Project 


Subsystem 


Test  Date 


Create  Date 


ACN-250/CTA/051091 
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Report  No. 


Project 


Subsystem 


Test  Date 


Create  Date 


ACN-250/CTA/051091 
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C-ll 


